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Chapter One: 
Examining the Limitations of Rhetorical Situation 
Now then, among all the facts that we do know and can report to 
each other, which is the one that is absolutely the most certain, the 
one that is not open even to the most minute doubt? This question 
admits of but one answer: "That which we experience with our own 
fWy." 
(Max Planck 1949, 320) 
When I asked students in my upper-level technical communication class to participate in a 
service-learning project by creating sets of written, oral, and electronic instructions for 
filming within a virtual reality (VR) chamber, I did not expect to grapple with the inherent 
existentialism of a central question posed by Cheryl Geisler and others: "Are there aspects 
of virtual space that contradict our experiences of real space?" (282). Even though none of 
the students in my technical communication class had ever taken a VR tour or knew much 
about VR research, I believed that they could respond to the specific demands of the project 
because I followed standard pedagogical practices and abstracted the rhetorical situation of a 
VR cave using detailed textual descriptions, 
oral explanations, and visual depictions of thi 
space (see Figure 1, which shows a 
representation of the physical space). I was 
confident that the abstracted rhetorical 
situation—described in textual descriptions, 
2-D images, and video recordings—and 
detailed supplementary information I 
provided would enable students to 
successfully complete the assignment: I was 
mistaken. 
Early on, the student-groups began to show signs of distress; the projects were not 
progressing, and the students were obviously irritable and frustrated. In response, I arranged 
for the groups to take a VR tour so they could experience the context of a virtual reality 
Figure 1.1: The VR cave is a 10x10x10 foot arena 
with rear-projected screens. Users step into the 
cave and close the sliding screen behind them, thus 
completely immersing themselves in the virtual 
environment. 
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CAVE (Cave Automatic Virtual Environment). Following the tour, group work changed 
dramatically: Students' engagement with the classroom technology increased. For example, 
several groups discarded the pixilated vector graphics they had downloaded from the camera 
manufacturer's website and created their own graphics using a chroma key background1 and 
PhotoShop. In other words, following the VR tour, student-groups' uses of technological 
tools increased, both in sophistication and in productivity. The level of change/improvement 
in group work was so dramatic that I contemplated the ways in which access to the physical 
materiality of a VR context affected students' abilities to interpret and respond to the 
rhetorical situation of a technology-based service-learning project. I was puzzled that the 
pedagogical practice of providing an abstract, verbal description of the purpose, audience, 
and context of a communicative situation did not sufficiently prepare students to interpret 
and respond to the project's rhetorical situation. My research suggests that the heuristic for 
rhetorical situation (that is, the method for analyzing the purpose, context and audience of a 
communicative situation) is too narrowly defined to be useful in new media contexts— 
especially contexts that contradict our experience with real space/place. I define physicality 
as the physical materiality, or physicality, of space/place that may affect an individual's 
interpretation and response to rhetorical situation—physical materialities that are not 
currently accounted for in the heuristic for rhetorical situation. Physicality, then, also reflects 
the ways in which space/place contributes to site-specific and embodied constructions of 
knowledge. Thus, my definition of physicality reflects my belief that bodies are sites for 
knowledge construction. 
My dissertation study differs from the pilot study in two primary ways. For the 
dissertation study, I observed two technical communication courses taught by another 
experienced instructor, and I arranged for only one class to take a virtual reality tour. I 
interviewed groups, recorded group activity, and collected and analyzed student documents 
from both classes in order to better understand the ways in which physicality affected 
student-groups' interpretations of and responses to the rhetorical situation of their service-
1 A chroma key is a bright blue or green screen that is placed behind the subject. After the image is shot, the 
blue or green background is edited out and replaced by another background image. So, for example, student-
groups could take a picture of the equipment in front of a chroma key and edit the image to reveal only the 
equipment, thus reducing the amount of visual noise often associated with photographic images. 
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learning projects. My dissertation study confirms and extends the pilot study findings; an 
inherent contradiction appears to exist between actual and virtual contexts—a contradiction 
that defies textual abstraction and reveals the importance of space/place in our 
interpretations of and responses to communicative situations. More important to my study, 
the contradiction confirms a gap in the heuristic for rhetorical situation when observing "the 
available means of persuasion" in any communicative situation: the heuristic does not 
currently allow analyses of the ways in which space/place may impact interpretations of and 
responses to rhetorical situation (Aristotle, 1.2.1). 
Throughout this chapter, I build my definition of physicality upon the historical and 
theoretical perspectives concerning rhetorical situation. Ultimately, I define physicality as 
the physical materialities of space/place that may affect the ways in which individuals 
interact with those spaces/places. Physicality, then, is capable of influencing an individual's 
interpretation of a particular situation, as well as the individual's response to that same 
communicative situation. Thus, I posit physicality as another component of rhetorical 
situation: a component that has historically been excluded from the heuristic for rhetorical 
situation. While my study has obvious implications for technical communication theory and 
practice, my primary focus is on pedagogy. The results of my pedagogical study suggest that 
the exclusion of physicality from the heuristic for rhetorical situation precluded student-
groups from using their embodied sensory experiences as a means to interpret and respond 
to a VR-related communicative situation (Sauer 2003, 181-216). The results of my study 
may influence technical communication pedagogy and suggest the need to reconsider the 
theory related to rhetorical situation. As the following sections describe in more detail, 
rhetorical situation does not currently account for individualistic interactions with 
space/place. My study is situated within two technical communication classrooms in order to 
demonstrate the ways in which the occlusion of physicality affects student-groups' 
interpretations of and responses to the rhetorical situation of a virtual environment. 
Since none of the students in my study had ever experienced a virtual environment, 
the CAVE represented an ideal site for my research: a site that reflects a novel space/place 
and resists applications of the traditional heuristic for rhetorical situation, thus providing an 
opportunity to examine the ways in which space/place affects students' interpretations of 
4 
and responses to novel rhetorical situations. Granted, virtual environments (VE) are far from 
being common fixtures in professional or academic contexts. However, understanding the 
ways in which students interpret and respond to new physical and conceptual situations is, I 
believe, an important contribution to rhetoric and technical communication pedagogy. 
In this chapter, I first describe my position within the debates surrounding definitions 
of rhetorical situation. Next, I discuss one component of rhetorical situation that I found to 
be problematic when applied to VR environments—current definitions and uses of context. I 
then propose and define physicality as a means to account for the synergy between people 
and spaces/places. 
Rhetorical Situation 
Although Aristotle does not coin the term rhetorical situation, he does acknowledge that 
exigency and observation (as in, a rhetor's keenness in observing the persuasion in any 
given exigent situation) are paramount to successful rhetoric. Thus, Aristotle's treatise, On 
Rhetoric, provides a definitive heuristic for interpreting the persuasion in exigent 
circumstances and responding accordingly. In fact, Aristotle's treatise provides fodder for 
the debate surrounding rhetorical situation—a debate initiated by Lloyd Bitzer's seminal 
piece, "The Rhetorical Situation" (1968). I situate my discussion of physicality within this 
debate in order to argue for expanded definitions of rhetorical situation that include 
physicality. In this section, I begin by discussing Aristotle's heuristic, followed by a 
discussion of contemporary notions of rhetorical situation—particularly as the debate over 
rhetorical situation is represented in the works of Lloyd Bitzer, Richard Vatz, and Scott 
Consigny. Throughout my discussion, I argue that each approach/definition of rhetorical 
situation occludes physicality. 
Aristotle 
Aristotle proposes topoi as metaphorical spaces where rhetors can look for "the available 
means of persuasion." However, topoi do not refer to physical spaces. Rather, topoi refer to 
the strategies afforded by specific enthymemes: strategies a rhetor can use to construct a 
persuasive line of argument (Aristotle 1991, 36,190-204). Although Aristotle doesn't 
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directly address the physical materialities of spaces/places, his heuristic for inventing 
arguments does provide a framework for thinking about the ways in which physicality may 
have affected student-groups' interpretations of and responses to the service-learning 
assignment. 
For Aristotle, "all [speakers] produce logical persuasion by means of paradigms or 
enthymemes" (1991,40). The enthymeme consists of a premise, cause/reason, and 
conclusion. Unlike Plato's dialectic, where educated scholars use syllogisms (based on 
proven premises) to produce knowledge, Aristotle's rhetoric uses enthymemes (based on 
common assumptions) as heuristics for dealing with uncertain knowledge in contingent 
situations. Dialectic's syllogism, for example, proceeds from empirically proven premises, 
while the enthymeme proceeds from commonly held assumptions. Thus, enthymemes allow 
for conclusions to be drawn when no clear facts are apparent in the argument. More 
important, the enthymeme transcends the limitations of dialectic in that lay audiences can 
participate in the construction of knowledge—expert knowledge is not necessary in order to 
follow and participate in the argument. In fact, the enthymeme is a heuristic for discerning 
the persuasive by using publicly accepted assumptions as the major premise in an argument 
(as opposed to using the verified, proven premises that characterize dialectic). The rhetor's 
primary function, then, is to observe the persuasion in any situation: to invent pisteis 
(proofs) that audiences will agree to. Each situation brings new audiences and, hence, new 
assumptions that the rhetor must observe and respond to. Thus, for Aristotle, rhetoric 
(specifically the enthymeme) is a systematic means of reaching/inventing publicly supported 
conclusions in ambiguous and/or novel situations. In other words, the enthymeme applies 
rhetoric to daily, public, and ambiguous exigencies. 
Civic/public life in Aristotle's Athens was wrought with uncertainties that often 
required immediate action. In such circumstances, rhetors do not always have time to 
thoroughly debate the issues at stake, nor do their audiences necessarily have the education 
to sustain such debates. Thus, Aristotle's enthymeme involved a careful analysis of one's 
audience in order to invent a premise on which the rhetor and audience could both agree. 
Aristotle's rhetor keenly observes the persuasion (i.e., assumptions common to audience) in 
any situation and uses those observations (or pisteis, proofs) to invent persuasive 
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appeals/arguments. His method, then, rests largely on invention: a rhetor's use of inartistic 
and artistic pisteis. For Aristotle, inartistic proofs are preexisting (i.e., witnesses, contracts, 
testimony) and artistic proofs are invented by the rhetor; "thus, one must use the former and 
invent the latter" (1991, 37). The process of invention requires audience participation, in that 
audiences must agree with the stated or implied assumptions that supported the argument. 
Thus, a primary component of Aristotle's heuristic, or heures is, uses site-specific 
information to construct an argument. However, the sites mentioned—legal (forensic), 
persuasive (epideictic), and political (deliberative)—are too broadly defined to be useful 
indicators of an individual's interactive relationship with space/place. In other words, as 
Aristotle's rhetors develop appropriate, site-specific pisteis/proofs, they do not consider the 
ways in which the physicality of space/place may affect the degree to which audiences 
agree/disagree with the assumptions used to support the enthymeme. 
In fact, situation (or, the context within which rhetorical arguments take place) was 
not directly or systematically scrutinized until Bitzer defined The Rhetorical Situation as the 
"natural context of persons, events, objects, relations, and an exigence which strongly 
invites utterance" (1968, 5). As the debate surrounding Bitzer's piece (outlined below) 
suggests, the function of rhetorical situation remains hotly contested; however, each new 
iteration of rhetorical situation continues to overlook the ways in which physicality may 
impact interpretations of and responses to rhetorical situation. 
Lloyd Bitzer 
In "The Rhetorical Situation," Bitzer defines rhetorical situation as "the context in which 
speakers or writers create rhetorical discourse" (1968, 1): the exigence, audience and 
constraints of context. For Bitzer, an utterance is rhetorical because it is a direct response to 
a specific situation; thus, situation is an integral aspect of rhetoric. In Bitzer's view, 
rhetorical situation is "a natural context of persons, events, objects, relations, and an 
exigence which strongly invites utterance; this invited utterance participates naturally in the 
situation, is in many instances necessary to the completion of situational activity, and by 
means of its participation with situation obtains its meaning and its rhetorical character" (5, 
italics mine). Bitzer's focus on the naturalness of context and utterance incited intense 
debate because it reiterates the Cartesian mind-body split by separating the rhetor from the 
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situation. In Bitzer's view, rhetorical situation (a) contains objectively interprétable 
exigencies and (b) invites and predetermines a rhetor's response. For Bitzer, then, rhetorical 
situation controls the rhetorical act: in this scenario, the rhetor is a mere interpreter devoid of 
creativity and insight, and success is measured by the rhetor's ability to recognize and 
correctly interpret the situational exigencies. 
If Bitzer's view is correct and rhetorical situation does contain "particularities" that 
predetermine a rhetor's response, then wouldn't those objective "particularities" be 
amenable to textual, visual, or verbal abstractions? In other words, if rhetorical situation is 
composed of objective realities, then why were student-groups unable to interpret and 
respond to an abstract heuristic for rhetorical situation? In Bitzer's heuristic for rhetorical 
situation, the situation of a communicative act exalts the rhetor and, thus, negates embodied 
experience as a means to interpret and respond to rhetorical situation. 
Richard Vatz 
Richard Vatz also recognized the inherent limitations of Bitzer's model—namely, that 
rhetorical situation cannot exist independently from the rhetor. For Vatz, rhetorical situation 
is not predeterminate; rather, the nature and character of rhetorical situation is an 
interpretation—a perception determined by an individual's unique point of view. In this 
scenario, the rhetor both interprets and creates the exigent circumstances of rhetorical 
situation. For Vatz, a situation becomes rhetorical through the rhetor's processes of 
interpretation and response to the situation. Thus, Vatz's rhetor creates rhetorical situations, 
as opposed to discovering them. 
If Vatz's view of rhetorical situation is correct, and rhetors are capable of creating 
rhetorical situations, then problems/exigencies—such as the need for instructions for filming 
in virtual environments—could not exist independently from the rhetor. In other words, if 
rhetorical situations are created by rhetors (rather than by exigent circumstances), then 
student-groups could simply ignore such site-specific contingencies as low lighting 
conditions in their responses to the service-learning project (which, by the way, many of 
them did). 
8 
Scott Consigny 
Scott Consigny effectively navigates the rift between Bitzer's view of rhetorical situation (a 
view that does not provide a method for responding to novel situations) and Vatz's view 
(that does not provide a method for responding to site-specific contingencies/exigencies). 
Consigny reconciles Bitzer and Vatz by contending that (a) a rhetorical situation does 
contain non-determinate exigencies, (b) the exigencies cannot be arbitrarily created, and (c) 
the rhetorical act is an heuristic art that allows the rhetor "to discover real issues in 
indeterminate situations" (1974, 176, 180). Consigny combines elements from Bitzer and 
Vatz in his vision of a rhetor—an artist who possesses integrity and receptivity and, thus, 
can interpret and respond to any situation that may arise. In other words, echoing Vatz, 
Consigny's rhetor practices integrity by applying a standard set of rhetorical strategies to 
any novel situation, while simultaneously being receptive, or adaptable, to site-specific 
exigencies. Thus, Consigny's rhetor combines the integrity of rhetorical heuristics with a 
receptivity that allows the rhetor "to become engaged in individual situations without simply 
inventing and thereby predetermining which problems he is going to find in them" (181). 
Thus, Consigny's rhetor is an artist who can use and adapt the tools of her trade in order to 
resolve site-specific exigencies. 
Although Consigny's view of an adaptable heuristic for rhetorical situation comes 
closest to my vision of rhetorical situation, it does not incorporate my understanding of the 
physicality of contexts—or the ways in which space/place contributes to interpretations of 
and responses to rhetorical situation. In other words, an arsenal of topoi is no strategy for 
understanding the synergistic relationship between person and place. Instead, physicality 
provides an additional means to interpret and respond to exigent circumstances—especially 
situations that represent new conceptualizations of space/place that lie beyond topoi. 
The exigent circumstances that necessitate instructions for filming in VR 
environments are not adaptable to current heuristics for interpreting and responding to 
rhetorical situation. As my research suggests, physicality is a felt response to the 
space/place, or context, of rhetorical situation. Descriptions of context throughout the 
preceding arguments often overlook the exigencies of physical spaces/places, focusing 
instead on sociocultural and/or political exigencies of context. The following section 
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describes socioculturel and political notions of context in more detail and argues for an 
expanded definition of context that accounts for the synergistic relationship between people 
and the physical materialities of space/place. 
Context in Professional Communication 
As an integral component of rhetorical situation, context often refers to the people and 
events surrounding a communicative message. Context can be defined in relation to 
historical events, cultural viewpoints, social relationships, economic status, and/or political 
affiliations, to name just a few. For me, descriptions of context that exclude physicality do 
not, in some cases, accurately reflect the rhetorical situation of a communicative message. 
As the argument described above suggests, context, purpose, and audience cannot be 
analyzed independently from each other; each component of rhetorical situation affects the 
other two. Thus, by arguing for expanded definitions of context that include physicality, I 
simultaneously recognize that such an expansion will also affect interpretations of a 
message's purpose and audience. In other words, although I discuss each of the three 
components of rhetorical situation throughout my dissertation, I ultimately situate 
physicality as an expanded understanding of context. 
In some cases, what is known about the context of a communicative situation does 
not come from first-hand knowledge but from abstracted textual, visual, and/or verbal 
information. For example, professional communication pedagogy routinely uses case studies 
to simulate authentic workplace communication tasks and, thus, to teach effective 
communication. Case studies frequently abstract the workplace context and use linear, text-
based communicative modes to represent the synergy of an authentic context.2 Furthermore, 
such abstractions often define context in terms of the sociocultural and/or political 
relationships that exist in a workplace, rather than defining the materiality of physical space, 
or the physicality of context—such as geographic location, level of privacy, or physical 
proximity to colleagues and employers—that may influence workplace communication. 
2 Although current trends in professional communication pedagogy encourage the use of a computer-based 
approach to the case study method, the practice is not widely adopted. A dissertation, Remediating the 
Professional Classroom, by David Fisher (2006) defines, describes, and illustrates such an approach. 
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Granted, the sociocultural and political aspects of context play an enormous role in 
communicative situations, and understanding the rhetorical effects of politically defined 
workplace contexts is a critical communication skill. However, definitions of context that 
exclude the physicality of space/place may severely impede an individual's use of the 
heuristic for rhetorical situation as a means to interpret and respond to a communicative 
situation/message. For example, the physicality of a laptop screen is much different than the 
physicality of a cell phone screen: each one is enabled and constrained in important ways. 
Likewise, the physicality of a distance learning environment is much different from the 
physicality of a classroom learning environment: the physicality of each environment 
impacts the ways each class is conducted and the ways in which students respond. 
From a traditional social perspective, context is defined in relation to social, cultural, 
or political ideologies of specific discourse communities, or communities of practice. From 
a traditional cognitive perspective, context is defined in relation to reflexive mental 
functions that perceive, store, and retrieve contextual information. What follows is an 
analysis of each theoretical camp and a discussion of each camp's applicability to the 
problem experienced in the technical communication courses that I used in my study. 
Although I discuss each theoretical camp separately in order to situate physicality within a 
disciplinary context, I do, of course, recognize that, in practice, using a blended 
sociocognitive perspective is common. 
Sociocultural and Political Theories of Context 
The mid-1980's heralded the inception of social perspectives on workplace writing practices 
(Miller 1984; Odell & Goswami 1985). Previously, professional writing was often viewed as 
a series of rote, mechanical processes.3 For example, Claude Shannon and Warren Weaver's 
transmission model of communication, a model that posits communication as a transmission, 
rather than as a social process, was commonly and widely accepted as representative of 
communication processes (1949). Moving past Shannon and Weaver's transmission model, 
3 Rebecca Burnett (1996) argues that exceptions to this view of early technical writing as rote and mechanical 
appear in various engineering writing publications, even in the 1940s (e.g., articles for engineering writers 
encouraging them to take special note of their audiences' background, expectations, needs; to be clear about 
the purpose of particular documents; and so on). 
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most contemporary communication scholars understand that messages are infused with 
sociocultural and political traces that affect the construction and reception of messages 
(Miller 1984; Odell & Goswami 1985; Faigley 1995)/ As such, research in the field 
continues to focus on workplace cultures, such as communication practices (Spilka 1993), 
hierarchical workplace relationships (Winsor 2003), risk communication (Sauer 2002), and 
workplace or disciplinary genres (Spinuzzi 2003; Swales 1990). Even though a small 
amount of research does address issues related to physicality (Winsor 2003; Sauer 2003; 
Swales 1998), the majority of it does not. Thus, I extend notions of physicality in quite a 
different way: most particularly, by situating my investigation within a virtual reality 
environment and by using an interdisciplinary lens. 
Cognitive Theories of Context 
Joseph Petraglia (1998) argues that every classroom activity artificially simplifies workplace 
realities and misrepresents the complexity of the workplace. In such a light, no abstracted 
workplace context (whether textual, visual, and/or verbal) is ever effective, and every 
environment could be considered non-linear and multi-sensory. However, recognizing the 
artificiality of classroom activities does not simultaneously illuminate the ways in which 
students react to new conceptualizations of reality. One helpful perspective is provided by 
Linda Flower and John Hayes who articulated a cognitive theory of writing that explains 
ways in which students conceptualize the rhetorical situation (including the audience, 
purpose, context) of writing assignments. Flower and Hayes note that "defining the 
rhetorical problem is a major, immutable part of the writing process" (369). Although in 
their early work, Flower and Hayes do not explicitly include context in their 
conceptualization of rhetorical situation, they do recognize memory as a critical factor in 
communication processes. For example, their model posits long-term memory as a 
repository of information used to define rhetorical situation. 
Similarly, Herbert Simon, one of the cognitive psychologists whose work Flower and 
Hayes draw on, posits a cognitive model of meaning-making, where "[mjeaning is shaped 
4 Although the Shannon-Weaver model of communication has successfully been refuted in the field of rhetoric 
and professional communication, it continues to thrive in fields such as communication studies, journalism, 
and statistics. See Edward Tufte's The Visual Display of Quantitative Information for recent instantiations 
of the Shannon-Weaver transmission model of communication. 
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by the particular parts of the contents of memory that are accessed; these constitute the 
context" (10). Simon goes on to note that "[r]emembering recovers for us not only facts and 
events and ideas but also the feelings that have become associated with them" (14). In other 
words, in both theories of learning, context is constructed using past memories as 
maps/heuristics for novel situations. 
Thus, if long-term memory is crucial to conceptualizing rhetorical situation, then 
new situations would rupture the heuristic for rhetorical situation. Indeed, I witnessed 
technical communication students struggle to apply the heuristic for rhetorical situation to a 
virtual context that was beyond their experiences. For example, when students in the pilot 
study were prompted to create informational cards designed for middle-school children—an 
assignment that preceded the service-learning project—they were able to apply the heuristic 
for rhetorical situation to the abstracted context of a middle-school learning environment 
because their long-term memory stored information from their past experiences that they 
could mine in order to communicate in that context. However, when students are provided 
an abstract, textual representation of the VR context, they have no individual or collective 
memory from which to mine information. The virtual reality chamber represented a new 
conceptualization of physical space: a context of which they had no memory, no 
experiences, and no sign systems to represent for an audience. 
In short, when professional communicators use the heuristic for rhetorical situation 
to investigate workplace contexts, improve learning contexts, or theorize contexts, the 
physicality of space is not given sufficient attention. Insights into the nature and influence 
of social, political, and cultural contexts are equally as important, but increased attention to 
the physicality of specific contexts adds a level of depth that has heretofore been 
overlooked. In some cases, group or individual interactions with new contexts can be 
theorized as sociocultural or political responses. However, during the technical 
communication service-learning project that constitutes my dissertation study, student-
groups' uses of the traditional heuristic for rhetorical situation resulted in narrow 
interpretations of the VR context that inhibited their responses to the service-learning 
project. Given that the VR cave has limited access, none of the students in my study had 
experienced a 360° immersive, virtual environment. As a result, my study allows an 
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investigation of the ways in which student-groups use the heuristic for rhetorical situation to 
interpret and respond to a completely new physical context, one that represents a new 
conceptualization of space and reality. My study seeks to extend current understandings of 
context to include the inherent synergistic relationship between people and spaces/places— 
interactions with the physical materiality, or physicality, of space/place that may affect 
interpretations of and responses to the rhetorical situation. 
Physicality 
Before I provide a working definition of physicality that guides my research, I want to 
underscore that my use of the term physicality—which implies a material, physical 
presence—does not deemphasize the criticality of sociocultural and political approaches to 
interpreting and responding to rhetorical situation. On the contrary, my goal is to expand 
current usages/definitions of rhetorical situation in order to incorporate the synergistic 
relationship between individuals and their environments. As such, I begin by defining the 
ways in which I understand physicality: what it is and how it operates in rhetorical situation. 
I then describe how physicality contributes to a more inclusive understanding of rhetorical 
situation. 
Physicality: What it is 
Physicality not only refers to the materialities, perceptions, and boundaries of space and 
time, it also—and most often—refers to an individual's interactions with and between those 
categories. For example, situations/contexts contain material objects that can be touched, 
such as head-mounted display systems; non-material elements that can be perceived, such as 
light or digital images; and material and non-material boundaries, such as physical space or 
time. Thus, the interactions with and between a context's physicalities can produce unique 
reactions: reactions that may differ in terms of how each individual responds, but reactions, 
nonetheless. In other words, I use physicality as a means to understand the synergy between 
space/place and participants/individuals who interact within those spaces/places. The VR 
environment is an ideal research site because information is interpreted and created through 
an individual's interactions and synergy with virtual and physical space/place. 
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I define physicality as the physical materiality of space/place that works 
synergistically with individual bodies and, thus, may affect the ways in which we use the 
heuristic for rhetorical situation in order to interpret and respond to communicative 
messages. Physicality, then, also reflects the ways in which physical interactions with 
space/place contribute to site-specific and embodied constructions of knowledge. Thus, my 
definition of physicality reflects my belief that bodies are sites for knowledge construction. 
Virtual reality research often describes the ways in which bodies interact with space 
to construct site-specific knowledge. For example, virtual reality is dependent upon the 
synergistic relationship between participants and the VR environment, where the authentic 
experience of an immersive environment embodies and constitutes communication (Bricken 
1990). Given the dependence on visual, computer-generated representations, virtual reality 
research often investigates the role that senses play when interpreting virtual encounters— 
for example, the effects of "blocking" sensorial information from physical reality and 
replacing it with virtual sensorial reality (Biocca and Delaney 1995). This "blocking" of 
physical reality—wherein the physical act of standing straight and looking forward is 
replaced with the virtual reality of peering over the edge of a cliff—can produce the illusion 
of self-motion that can contribute to or detract from the user experience and can also 
produce unwanted side-effects, such as sea-sickness and disequilibrium (Hettinger 2002). 
Virtual reality depends on an indivisual's ability to "block" sensorial information 
and, thus, to accept the virtual reality being presented. In other words, the physicality of a 
VR chamber is produced by an individual's 
perception of reality. For example, the Necker 
cube, illustrated in Figure 1.2, demonstrates that 
perceptions of reality depend upon an individual's 
ability to resolve the inherent ambiguity of the 
Necker cube: a cube, developed .by a Swiss 
Crystallographer, A.N. Necker, that eliminates all 
depth cues, thus forcing individuals to resolve the 
ambiguity. The Necker cube, along with other 
psychological experiments and philosophical 
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Figure 1.2: Where is the green dot located: in the 
lower left comer of the front panel, or the lower 
left corner of the back panel? 
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debates, demonstrates that perception is more than a mechanical process of recording the 
reality of external events; perception can, in fact, determine the reality of external events. 
The Necker cube example is not meant to imply that physicality consists solely of an 
individual's perception of a specific context. On the contrary, physicality also refers to the 
objects or people within a specific environment that influence the ways in which activities 
take place. In some computer classrooms, for example, the arrangement of workstations 
dictates, to a certain degree, the level of collaborative work that student-groups can attain. 
Likewise, online distance education classrooms determine the level of collaboration among 
students, as well as an instructor's ability to review and comment on works in progress. 
For an example of physicality outside the academic classroom, consider the 
physicality of deep-sea fishing: the materiality of waves and a continually changing 
perception of the horizon produce adrenaline rushes in some participants and sea-sickness in 
others. Similarly, the physicality of roller-coasters or trampolines creates the sensation of 
weightlessness. In addition, the speed with which airplanes ascend creates a unique sensual 
physicality. And, finally, the physicality of an immersive virtual reality environment 
juxtaposes what the eyes perceive and what the body perceives, which represent two 
different realities; the eyes may perceive the three-dimensional virtual reality of peering 
over the ledge of a canyon, while the body perceives the stationary context of standing 
straight and looking forward. Thus, the two perceptions are not in synch with one another 
and, as a result, constitute "aspects of virtual space that contradict our experiences of real 
space" (Geisler and others 2001,282). 
In each case described above, the physicality of context is difficult, and often 
impossible, to convey in abstract, textual, visual, and/or verbal terms, especially when 
conveying the physicality to someone who does not share the same, or similar, experiences. 
As it currently stands, the heuristic for rhetorical situation does not account for an 
individual's physical interactions with space/place, nor does it reflect the ways in which an 
individual's embodied experiences may affect interpretations of or responses to rhetorical 
situation. Given the rate of technological development over the past 30 years, technology 
will continue to challenge the ways in which we perceive and interact with space/place; 
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likewise, the heuristic for rhetorical situation needs revision in order to account for the 
unique physicalities of new media. 
Physicality: Why it matters. 
In many situations, the void produced when abstracted rhetorical situations occlude 
physicality is undetectable. For example, an assignment that requires students to create an 
informative CD-Rom for middle-school children is successful because the physicality of 
middle school is a shared experience between college students and middle-school children. 
However, in the technical communication classrooms I observed, the void was palpable and 
may have led to unsuccessful uses of the heuristic for rhetorical situation as student-groups 
interpreted and responded to the service-learning project. 
A useful theoretical framework for better understanding how physicality might 
impact interpretations of and responses to rhetorical situation is provided by Lev Vygotsky 
(1978). A central tenet of Vygotsky's theory of intellectual development, or zone of 
proximal development, is the notion of internalization: the processes by which individuals 
understand, create, and appropriate signs. Essentially, internalization describes the 
developmental process by which external perceptions or experiences become internalized. 
More specifically, development, according to internalization, is not a linear but a spiral 
progression that relies on earlier uses of signs and tools in order to mediate new activities. 
For example, once a concept is mastered, or internalized, it can be applied, or externalized, 
to other situations. The application of the concept in a future situation may bear no 
resemblance to the original context in which it was learned; nevertheless, traces of the 
developmental processes indicate that the original signs are never wholly abandoned. This 
process of development is internalization-, "the internal reconstruction of an external 
operation" (ibid, 56). 
In this model of development, collaboration with, and input from, other social actors 
during an activity influences internalization. The model suggests the criticality of physical 
contexts and their effect on an individual's developmental processes. If external signs and 
tools are socially constructed and internalization always occurs via external tools, signs, or 
social interactions, then the process of internalization is socially mediated. In other words, if 
the context is composed of social interactions and material tools and signs, then individual 
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consciousness is developed primarily through interaction with other social actors and the 
tools they use. In essence, for Vygotsky, behavior is mediated through cultural tools; when 
those tools are not available (e.g., when the context does not provide the tools and the 
individual has no prior signification/experience) then the process of development ceases and 
progress cannot be made. Thus, the crucial variable in the process of internalization is the 
social context; no transfer would occur without a social context. 
However, Vygotsky's theory, applied to virtual reality contexts, does not account for 
the physicality of those virtual contexts. Students in both course sections of my dissertation 
study, for example, are given identical information from and the same amount of time with 
the VRAC Systems Support Specialist (who represents the service-learning client). Yet, 
students who took the VR tour were better prepared to respond to rhetorical situation. In 
other words, the social context of each course section was similar and, thus, should have 
resulted in similar responses to the service-learning project. My study suggests that the 
physical context of new conceptual realizations of space/place (i.e., virtual reality) and an 
individual's synergy with that novel space/place is an equal participant in the construction of 
site-specific knowledge. 
In what ways, then, does physicality affect a rhetor's ability to use the heuristic for 
rhetorical situation when interpreting and responding to a communicative situation? 
Obviously, an architect uses the heuristic for rhetorical situation differently than a physicist, 
but both agree that the physicality of space matters: the physicality of an individual's 
interactions with space influences (to varying degrees) the ways in which that individual 
communicates with others. The physicality of an airport tarmac, for example, necessitates 
the use of gestures as the main communicative mode between ground crews and pilots. The 
physicality of Chevy Chase or Gallager's comedic acts garner different responses than the 
dry wit of Steven Wright. The physicality of an incubator dictates the level of intimacy 
between parents and newborns. Taking each of these examples one step further, how might 
one explain the physicality of, say, a virtual reality chamber? Would textual descriptions or 
2-D images and video recordings suffice? Such abstracted, linear representations of 
rhetorical situation were not sufficient for students in the two technical communication 
classes who were asked to create instructions for filming in a virtual reality chamber—which 
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is the primary catalyst for my investigation of role that physicality plays in rhetorical 
situation. 
Clearly, the role that physicality plays ultimately depends on the rhetorical situation 
of a specific communicative message. For example, physicality plays a more 
critical/inhibiting role between premature newborns and parents than between comedians 
and their audiences. Regardless, physicality does, in fact, play a role in each of these 
rhetorical situations. As such, current uses/definitions of rhetorical situation need to be 
expanded in order to include physicality. 
Extending Definitions of Physicality 
My use and definition of physicality is not limited to research in rhetoric and professional 
communication. In fact, many fields address issues surrounding physicality in some form or 
another. As with research in rhetoric and professional communication, the definitions of 
rhetorical situation in some of these other fields remain narrowly confined to social, cultural, 
and political relationships; although these relationships are a critical theoretical component 
of rhetorical situation, the synergistic relationship between individuals and their physical 
environments is, in some cases, equally important.5 Literature across multiple disciplinary 
fields provides interesting and enlightening perspectives about the physicality of context and 
its role in communication processes. 
Drawing on research in HCI and women's studies, I define physicality as physical 
materialities that create a synergistic relationship between individuals and the materiality of 
physical space that surrounds them: including, but not limited to, geographic location, level 
of privacy, or physical proximity to colleagues and employers. Thus, physicality refers not 
only to the materialities, perceptions, and boundaries of space and time, but also accounts 
for an individual's interactions with and between those categories. 
For me, little doubt exists that physicality is a critical component of some rhetorical 
situations and can, in fact, affect interpretations and responses to rhetorical situation. The 
following chapter outline describes the ways in which my dissertation develops, 
investigates, and appropriates the concept of physicality. 
5 Chapter 2 discusses the ways in which physicality appears in numerous other disciplinary fields. 
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Chapter Two 
Investigating physicality across the disciplines extends my discussion of the physicality of 
context and its role in communication processes in a number of other disciplines. My goal in 
this chapter is to demonstrate the wide disciplinary applications of an expanded conception 
of context. 
My review of literature begins by illustrating the ways in which physicality operates 
in the field of human computer interaction (HCI)—particularly due to the field's 
interrogation of the intersections between human users and new technologies. Next, I draw 
from women's studies to complicate my definition of physicality. Women's studies is 
particularly useful because it provides a framework for understanding embodiment as an 
amalgamation of sociocultural and political subject positions that inform (and, often, 
predetermine) embodied experiences, as well as representations of those experiences. I then 
draw from the theory of relativity and the principle of complementarity in order to better 
understand the ways in which student-groups used the heuristic for rhetorical situation to 
interpret the service-learning project. Finally, using Beverly Sauer's notion of embodied 
sensory experience, I situate physicality within professional communication in order to 
better understand the ways in which students used site-specific information to represent the 
physicality of a VR environment. 
Chapter Three 
Using quantitative and qualitative measures to examine physicality presents my mixed 
methodology for collecting and analyzing data that reveal students interpretations and 
responses to the rhetorical situation of the service-learning project. 
My mixed methodology is characterized by elements of ethnography, such as in situ 
observations, and rhetorical analysis, including visual analyses of final group projects. Some 
of these qualitative data are then quantified via (a) a coding scheme that analyzes topical 
segments of information taken from focus group interviews and collaboratively constructed 
audience analysis reports and (b) a rubric that analyzes the visual language of student-
groups' filming instructions. Mixing qualitative and quantitative methods helps to support 
and confirm my observations concerning the effects of physicality on students' 
interpretations of and responses to rhetorical situation. 
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Chapter Four 
Analyzing interpretations of rhetorical situation presents and discusses the results of my 
coding scheme that was applied to student-groups' focus group interviews and audience 
analysis reports from both sections of the technical communication course observed for my 
study. 
My results indicate that physicality affects student-groups' interpretations of the 
service-learning project's purpose, audience, and context. The final analysis reveals that 
students from the Class Group (the group that did not receive a VR tour) more often 
described the service-learning project as inconsequential to the target audience and defined 
the target audience as the course instructor. The results also indicate that the Class Group 
less often described the physical components of the VR environment (i.e., the lighting, 
space, and/or equipment) that may impact the design of the filming instructions. 
Chapter Five 
Analyzing responses to rhetorical situation presents and discusses the results of my visual 
analysis administered to student-groups' filming instructions from both sections of the 
technical communication course observed for my study. 
My results indicate that physicality affects student-groups' responses to the 
rhetorical situation of the service-learning project. The final analysis reveals that 2 out of 3 
projects from the Tour Group (the group that received a VR tour) were both legible and 
usable, whereas the projects from the Class Group (the group that did not receive a VR tour 
and relied only on abstracted explanations and de-contextualized information) did not 
possess both qualities. 
Chapter Six 
Implications for physicality across and beyond the university discusses the implications of 
my results for rhetoric and professional communication, for university teaching and 
curriculum, for the sharing of resources, for workplace training, and for support systems. 
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Chapter Two: 
Investigating physicality across the disciplines 
The imagery offorce fields, of moves in a fully textualized and coded world, which is 
the working metaphor in many arguments about socially negotiated reality for the 
postmodern subject, is, just for starters, an imagery of high-tech military fields, of 
automated academic battlefields, where blips of light called players disintegrate 
(what a metaphor!) each other in order to stay in the knowledge and power game. 
-Donna Haraway 1988 (577) 
As my extended discussion of the Bitzer-Vatz-Consigny debate in Chapter One 
illustrates, physicality is occluded from the conversations surrounding rhetorical situation. 
As I considered the limitations of rhetorical situation, I concluded that the traditional 
heuristic for rhetorical situation does not account for the physical materiality, or physicality, 
of space/place that may affect a rhetor's interpretation and response to rhetorical situation. 
Thus, my dissertation research is guided by one central question: What role does physicality 
play in rhetorical situation? 
Grounding my dissertation question and my response to this question in the 
discipline of professional communication enables me to build on the work of a few 
professional communication scholars who discuss the ways in which physical exigencies 
affect communication. My discussions in this section and throughout my dissertation are 
focused specifically on better understanding rhetorical situation as a dynamic, physical and 
material process of interpretation and response. From this perspective, I review the ways in 
which other scholars in professional communication discuss the relevance of physicality. 
For example, John Swales, a scholar in applied linguistics and composition, investigates the 
physicality of a university building that houses three distinct academic disciplines (1998). 
His analysis discusses the ways in which the discourse communities that comprise each 
discipline organize the physical spaces that distinguish one discipline from another: 
interactions with students, with texts, and with tools synergistically combine to create 
unique disciplinary spaces. While Swales investigates the ways in which academic 
disciplines organize space/place, Beverly Sauer investigates the ways in which the 
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spaces/places influence action. Sauer's research within the physicality of domestic and 
international coal mines develops the notion of embodied sensory experience as a means to 
understand the ways in which miners manage and judge risk in highly volatile and 
unpredictable spaces (2003, 189-193). I draw from Sauer's discussions of site-specific 
embodied experiences and their role in communication. While Sauer's research enables a 
better understanding of the ways in which individuals' interactions with spaces/places affect 
communication, her research does not allow detailed discussions of new media, especially 
new media that contradict our experiences with real space. 
My definition of physicality begins with the ways in which professional communication 
scholars discuss physicality and moves on to a review of literature from three additional 
fields. The concept of physicality—or the interactions between people and spaces/places that 
may influence an individual's ability to successfully use the heuristic for rhetorical 
situation—has been discussed in other disciplines. I build on research in human computer 
interaction that discusses issues closely related to physicality—such as illusory self-motion 
(Nakamura 2006; Slobounov & others 2005; Hettinger 2002; Thilo & Gresty 2002) and 
sensorial and corporeal embodiment (Murray & Sixsmith 1999), and presence (Hoffman & 
others 2003; Stanney, Mourant, & Kennedy 1998; Witmer & Singer 1998) all of which 
challenge concepts and experiences of real space. Women's studies also speaks to 
physicality—particularly the extent to which space/place enables and constrains expressions 
of embodied experiences (Conboy, Medina, & Stanbury 1997; Bordo 1997). Another critical 
contribution to my understanding of physicality comes from physics—particularly the 
theory of relativity and the principle of complementarity, where the space/time position of 
the observer and the instruments used to observe affect the measurement outcomes (Einstein 
2005; Feynman 2005; Stapp 1994; Bohr 1987). 
Physicality is discussed in various guises across many other disciplinary fields that are 
not specifically addressed in my dissertation. For example, theories of perception—such as 
Rudolf Arnheim's visual thinking (1969) or James Gibson's ecological perception (1986)— 
posit the act of visualization as a critical component of thinking and reasoning. And theories 
of wayfinding focus on the ways in which people orient themselves and navigate in physical 
spaces/places (Connors 1983; Weisman 1981), as well as virtual spaces/places (Darken, 
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Allard, and Achille 1998; Darken & Sibert 1996). While theories of perception and 
wayfinding have obvious implications for physicality—in that each theory addresses 
interpretations of physical spaces/places—I do not, at present, incorporate the theories into 
my understanding of physicality. Rather, my dissertation study draws on four disciplines 
most relevant to my work as I focus on embodied experiences/interactions within a 
classroom space/place as integral components of the heuristic for rhetorical situation. 
I use disparate voices from human computer interaction, women's studies, physics, and 
professional communication in order to paint a holistic picture of physicality and to better 
understand the role that physicality plays in the heuristic for interpreting and responding to 
rhetorical situation. 
1. Physicality in Human Computer Interaction, i first discuss 
the specific physicality of a VR environment—as in, the illusory self-motion of 
virtual reality, or vection. Next, I discuss research on corporeal embodiment and 
presence within virtual environments. Finally, I discuss a component of distributed 
cognition—embodied cognition—as a means to better understand the ways in which 
interactions with space/place may contribute to site-specific knowledge construction. 
2. Physicality in Women's Studies. Next, I complicate my definition 
of physicality by drawing from research in women's studies—particularly the 
arguments surrounding the body politics of gender and representation. 
3. Physicality in Physics. I then use the theory of relativity and the 
principle of complementarity as means to better understand student-groups' usage of 
the heuristic for rhetorical situation as they interpreted of and responded to the 
service-learning project. 
4. Physicality in Professional Communication. Finally, i adapt 
Beverly Sauer's framework of embodied sensory experience in order to describe the 
ways in which physicality contributed to students' site-specific constructions of 
knowledge. 
Drawing from research in these four disciplines enables me to construct a holistic picture of 
physicality: the ways in which interactivity contributes to site-specific knowledge 
construction; the ways in which body politics enable and constrain representations of 
embodied experiences; the ways in which physical and perceptual realities deceive one 
another; and the ways in which embodied experiences validate knowledge constructed in 
unpredictable situations. 
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Physicality in Human Computer Interaction 
Human Computer Interaction (HCI) is a disciplinary field concerned with the study and 
practice of usability: improving humans' interactions with the technologies of modern, 
industrialized cultures. HCI began as an amalgamation of cognitive psychology, computer 
science, software engineering, and user interface design: disciplinary fields that continue to 
inform the design, practice, and evaluation of computational usability (Carroll 2002). Two 
physiological responses that contribute to the physicality of virtual environments are vection 
and presence. 
Vection describes the physiological responses produced when visual depictions of 
motion are strong enough to produce physical reactions, such as disequilibrium and/or sea­
sickness (Fushiki & others 2005; Hettinger 2002; Hettinger & others 1990). Vection is not 
isolated to virtual environments; in fact, as early as 1895, the phenomenon of vection was 
produced by the "Haunted Swing"—a fairground attraction that created the illusion of self 
motion (Hettinger 2002; Wade 2002; Hopkins 1898; Wood 1895). Participants of the 
haunted swing, in Figure 2.1, entered a decorated, normal-looking room and either sat or 
stood on a large platform-swing suspended from 
a large iron rod; the illusion of the haunted 
swing was produced by rotating the room— 
complete with chairs, rugs, and knick-knacks 
fastened securely to the floor and walls—around 
the participants in the platform-swing (Hopkins 
1898, 92). Robert Wood described the illusion 
of motion as "a distinct feeling of 'leaning 
forward'...such as one always experiences in a 
backward swing, and an involuntary clutching at 
the seats to keep from being pitched out" (1895, 
277). The illusion is caused by a transformation 
of the normal field of vision: The perceptual 
Fig-re 2.1:1, the late 1800',, the Haumed illusion «"=V°™is to the optical 
Swing created the illusion of self-motion. transformations that take place when one is 
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moving. Thus, even while remaining stationary, participants experience the illusion of self-
motion, or vection. 
Because virtual environments encompass large, 360°, visual fields, a user's normal 
field of vision can be similarly transformed. The VR application shown during the Tour 
Group's VR tour often produces vection: the Fire Cave, described in greater detail in 
Chapter Five, incorporates steep cliffs and bubbling lava to create a sense of self-motion and 
to increase a user's sense of presence within the VR environment. 
A second physiological response that contributes to the physicality of virtual 
environments is presence, which is described as "experiencing the computer-generated 
environment rather than the actual physical locale" (Witmer & Singer 1998,225). Presence 
depends, in large part, on an individual's ability and willingness to focus direct attention 
toward the virtual environment. In novel situations, for example, individuals are often more 
stimulated by the novel environment and, thus, more focused on a particular task or on 
elements within the new environment (Witmer & Singer 1998; Fontaine 1992). 
The notion of presence—specifically, the relationship it draws between novel 
situations and individuals' focused attention—enables me to theorize the different ways in 
which student-groups' interpreted the virtual environment presented in the service-learning 
project; the notion of presence suggests that students in the Class Group will focus less 
attention on the novelty of the VR environment, while the Tour Group will focus more. 
The novelty of virtual environments is characterized by computer-generated visual 
representations of real or imaginary spaces and activities. Initially, such virtual spaces were 
theorized as disembodied experiences that actualize the Cartesian mind-body split, where 
the body remains fixed in real space while the mind wanders, unconstrained, through virtual 
space (Bogard 1996; Penny 1993). However, I extend the work of researchers who 
recognize that a VR experience is necessarily an embodied experience (Murray & Sixsmith 
1999,318; Stone 1992,113). Given HCI's focus on interaction, as well as its roots in 
psychology, many researchers in the field use activity theory and distributed cognition as 
theoretical tools to understand humans' interactive experiences with technological spaces. 
While researchers in professional communication routinely use activity theory and genre 
theory (Winsor 2003,1999; Bazerman 1994) as theoretical lenses to analyze written 
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text/technologies (Russell 1997), I situate physicality in theories of interactivity that focus 
beyond text. 
Distributed cognition, in its HCI instantiation, allows me to investigate the ways in 
which interactions with actors, objects, or tools may contribute to site-specific knowledge 
construction (Hollan, Hutchins, & Kirsh 2002; Hutchins & Klausen 1996; Hutchins 1995). 
Although distributed cognition does not specifically address physicality, the theory does 
contribute to my understanding of physicality by allowing investigations of practices 
(interactions between people, tools and contexts). Distributed cognition—especially as it 
appears in James Hollan, Edwin Hutchins, and David Kirsh (2002)—comes closest to my 
understanding of physicality due to its specific focus on the synergy between actors and 
space/place. A key tenet of the distributed cognitive approach is embodied cognition: 
"[T]he organization of mind - both in development and in operation - is an emergent 
property of interactions among internal and external resources" (ibid, 78). Thus, the 
physicality of context affects both the collective activity within a particular context and the 
construction of knowledge that is produced within particular activities and contexts. 
Research in HCI, then, enables me to better understand the unique physicality of 
virtual environments and the ways in which the VR physicality may have affected student-
groups' usage of the heuristic for rhetorical situation. The illusion of vection, for example, 
represents a physiological response to the VR environment that defies textual abstraction: 
Can words, images, or video recordings represent the illusion of self-motion? Furthermore, 
can the presence of a VR environment be recreated with a 2-D video recording in a 
traditional classroom setting? By drawing from research in women's studies, I can better see 
the fundamental flaws of representation—especially representations of embodied 
experiences. 
Physicality in Women's Studies 
My conception of physicality—the physical materiality of space/place that interacts 
synergistically with individual bodies and, thus, may affect the ways in which we interpret 
and respond to rhetorical situation—is largely supported by the feminist notion of 
embodiment. The term embodiment reflects the ways in which abstract ideas or concepts are 
physically actualized (OED 1989). Embodiment is the way in which people use their bodies 
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to experience physical interactions with their environment and to construct site-specific 
knowledge from that embodied experience. So, I use the term embodiment to reflect my 
belief that bodies are sites for knowledge construction: my embodied experience as female 
student of rhetoric and professional communication informs my interpretations and 
responses to any situation (not just rhetorical ones) and, thus, are integral components of my 
rational/thinking self. For me, physicality is the felt synergy between body and space/place 
that embodies all of the contradictions contained within our subject position, in that space, at 
that time. Two individuals may experience physicality from two diametrically opposed 
subject positions, yet they both experience a synergy: their embodied sensory experience.6 
For example, the illusory self-motion caused by the immersive, three-dimensional virtual 
environment may cause seasickness in one individual, euphoria in another, and no response 
in another; whatever the response, the physicality of that situation at that time will influence 
interpretations and responses to rhetorical situation. Consequently, my definition of 
physicality—as the synergy between individuals and the physical materiality of their 
environment—draws heavily from discussions and research about embodiment, particularly 
because physicality's primary characteristic is its relationship between space/place and 
embodied, site-specific constructions of knowledge. 
However, as I adapt and use embodiment as a means to theorize physicality, I am not 
ignorant of the controversial body-politics within feminist body theory. In fact, I welcome 
the controversy, for it reflects the inclusiveness of physicality, opens new spaces for 
articulations of the body, and legitimizes expressions of embodied experiences. In addition, 
the controversy is emblematic of the way in which physicality defies textual, verbal, or 
visual representation: Representations of embodied experiences necessarily include traces of 
the dominant sociocultural, political, and/or economic rationalisms that occlude any attempt 
to express individualistic embodied experiences. Feminist body theory illustrates the 
historical battle to represent the body within a culture that privileges scientific rationalisms 
and de-privileges emotional, embodied experiences. 
6 See Beverly Sauer (2003,181-216) and an upcoming section of the dissertation, Physicality in Professional 
Communication (below), for a more detailed discussion of embodied sensory experience and the ways in which 
it is integrated in my understanding of physicality. 
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In feminist body theory, embodiment is often considered a site of entrapment, a 
means of reinforcing masculine logic by excluding representations of the body. The 
scientific rationalisms of Western culture (where logic and reasoning are privileged, and 
emotional—or other physical—experiences are not) posit the masculine as a site for 
rational/logic, while the feminine remains a site for irrational/illogical/emotional. Thus, the 
feminine body is trapped within a Cartesian duality that de-privileges embodied experiences 
in favor of intellectualized ones. For example, conceptualized as "the inscribed surface of 
events (traced by language and dissolved by ideas)" the body, identified by historically 
traceable language, reenacts historical contestations for dominance (Foucault 1977, 148). A 
speaking subject can only be produced by a metaphorical "destruction of the body" via a 
search-and-destroy mission to trace the language used to describe history (and, thus, to 
inscribe the body) and used to identify the socially constructed institutions that benefit from 
those identity categories (ibid). Feminist scholars argue that any language originating in a 
masculine logic entraps and occludes feminine embodied experiences, as well as expressions 
of those experiences—thus, they argue for new articulations of the body that more 
accurately reflect a feminine subject position and, I argue, that more accurately reflect the 
inclusive individualism of physicality. In short, each re-articulation of the feminine body 
reflects sociocultural and political resistance to expressions of embodied experiences. 
Feminist theorists often posit space/place as a site for re-articulations of embodied 
experiences. For example, performative gender re-articulates gender as a performance— 
rather than as a sexualized/naturalized condition (Butler 1990). Conceived as a performance, 
the gendered doer doesn't precede the deed; rather, the act defines the person. Thus, "[any] 
theory of the culturally constructed body.. .ought to question 'the body' as a construct of 
suspect generality when it is figured as passive and prior to discourse" (129). As a social 
construction, gender is not "prior to discourse;" rather, gender is created through discourse: 
Thus, any "naturalized" representations of the body only serve to reinforce the social 
constructions that privilege one gender over the other. As a performance, gender cannot 
exist separately from the act of performing; thus, in many ways, gender could be viewed as a 
relationship between the performer and the physicality of the space/place in which the 
performance is enacted. 
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Cybernetic organisms (cyborgs) represent another attempt to deconstruct naturalized 
articulations of gender and of bodies (Haraway 1991,1988). Virtual environments, for 
example, challenge the nature of the body and sexuality: The Cartesian duality discussed 
above de-stabilizes the physical/irrational and privileges the mental/rational such that gender 
becomes a self-selected characteristic. The construction of a cyborg identity argues against 
such scientific inquiry that privileges objectivity and, thus, obfuscates the inherent 
subjectivity of embodied experiences and the manifestations of those experiences as situated 
knowledge. Similar to cybernetic organisms, the de-naturalized reality of a VR environment 
challenges the notion of objective reality: Vection and presence are two phenomena that 
illustrate the subjective nature of interactions within a VR environment. 
Finally, strategic essentialism offers a method by which "native" speaking subjects 
can represent their subjective gendered identities in a postcolonial culture characterized by 
an "ideological construction of gender [that] keeps the male dominant" (Spivak 1999, 274). 
Similar to perceptions of the body as an "inscribed surface of events" (Foucault 1977, 148), 
the narrativization of history describes the competition between narratives that leads to the 
eventual foreclosure of one. In this model, the Native Informant is denied the position of 
narrator because her lexicon differs from dominant uses, and is therefore uninterpretable. As 
with the destruction of Foucault's inscribed body, the Native informant is destroyed by the 
language used to describe (and control) her; thus, she must form new ways—i.e., strategic 
essentialism—of articulating her individualized physicality. The fact that physicality defies 
textual, verbal, and/or visual representations reflects the power of dominant ideologies: if 
language could accurately represent embodied experiences, then what would representations 
of individual subject positions look like? 
Clearly, any account of embodied experiences is riddled with controversy. While I 
am aware of the contradictions my uses of the term embodiment may produce, my purpose 
in appropriating embodiment (and all of its messiness) as a central tenent of physicality is to 
ultimately argue that physicality is a distinctly feminine contribution to rhetorical notions of 
context. 
Although physics is a scientific discipline—and, thus, on the surface seems an odd 
counterpoint to the feminist theories discussed in this section—the following section 
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describes the ways in which physics helps me to explain the affects of physicality on 
student-groups' interpretations and responses to rhetorical situation. 
Physicality in Physics7 
The study of physics is the study of the universe: the natural forces that enable and guide 
earthly and galactic existence. Since Max Planck's 1900 announcement of the theoretical 
physics of the quanta and the publication of Einstein's dissertation in 1905—in which he 
proposed an alternate theory of space-time that challenged our collective understanding of 
reality—our interpretations of reality have been radically altered. Interpretations of 
rhetorical situation inevitably contain interpretations of reality: the sociopolitical and/or 
economic realities that contain/surround/produce a communicative situation (Consigny 
1974; Vatz 1973; Bitzer 1968). Such interpretations often ignore the physical realities of 
rhetorical situations: physical responses to space/place, or physicality, that 
contain/surround/produce a communicative situation. However, what theories of rhetoric 
overlook, theories of physics note: In this section, I discuss the theory of relativity and the 
theory of complementarity as a means to investigate student-groups' interpretations of the 
service-learning project's reality (i.e., the rhetorical situation of the service-learning project) 
and the ways in which their interpretations seem to be manifested in the student-groups' 
responses to rhetorical situation (i.e., their filming instructions). 
Although considered separate theories of the universe, relativity theory and quantum 
theory share two similarities that are important to understanding physicality: 
• theory of relativity - relationship between an observer's space-time 
coordinate and the outcome of the observation 
• principle of complementarity - relationship between the behavior of objects 
under analysis and the act of observation 
7 My interpretations of two founding principles of quantum physics are broad: I do not possess in-depth 
knowledge of relativity or complementarity; instead, I use the theories of relativity and complementarity in 
order to better understand the ways in which the students in my dissertation study interpreted the "reality" of 
the abstract rhetorical situation of the capstone project and the ways in which physicality affected students' 
interpretations of the rhetorical situation. Thus, an in-depth philosophical discussion of the nature of reality 
does not, at present, concern me although a future study may pick up where this present discussion ends. 
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I begin by discussing Albert Einstein's theory of relativity. Next, I discuss Niels 
Bohr and the Copenhagen interpretation of quantum theory, which notes a causal 
relationship between observations and outcomes—or, the principle of complementarity— 
followed by a discussion of Richard Feynman's unequivocal proof of complementarity's 
physical existence. Finally, I use Vygotsky's notion of internalization to draw connections 
between relativity, complementarity, physicality, and communication. 
Throughout my discussion, I do not ignore the fundamental differences between 
Einstein and Bohr's perceptions of the universe: indeterministic/radical and 
deterministic/conservative, respectively. Although the debate between these two physicists 
has had important consequences for theories of quantum mechanics, my dissertation is 
solely interested in theoretical notions of physicality: the effect of relative space/time 
positions and of direct observations (i.e., student-groups' interpretations of rhetorical 
situation) on a measurable outcome (i.e., student-groups' responses to rhetorical situation). 
Einstein and the Theory of Relativity 
Einstein's radical re-conceptualization of space and time indicates that spatial location 
affects an individual's perception of reality. The space-time location from which student-
groups in my study perceived the virtual environment seems to be a critical factor in their 
interpretations of that environment. Obviously, the physicality of a VR environment cannot 
be recreated in a classroom, but the perception (i.e., video recording) of a VR environment, 
ostensibly, should have been an appropriate and effective substitute. In order to better 
understand the ways in which spatial location contributed to student-groups' interpretations 
of the service-learning project's rhetorical situation, I use the theory of relativity—and the 
subsequent breakdown of Newtonian physics—to clarify my understanding of physicality 
and of rhetorical situation (Einstein 2005). 
In Newtonian physics, velocities can be added and subtracted; in Maxwell's theory, 
the speed of light is constant—it remains the same no matter how it is measured (1954). The 
inherent contradiction of these two theories is represented by the image of a car chasing a 
light beam. An observer watching the chase perceives the car as just barely able to catch-up 
with the speed of light (i.e., according to Newtonian physics). The driver, however, observes 
the impossibility of ever catching the speed of light: no matter how fast the driver 
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accelerates, the speed of light accelerates at precisely the same velocity (i.e., Maxwell's 
theory of the speed of light) (Kaku 2004, 59-60). The seeds of relativity began to form as 
Einstein attempted to solve the paradox between Newtonian physics and Maxwell's theory 
of the speed of light: how could two observers witness the same event from contradictory 
perspectives? The theory of relativity answers the question by rejecting the Newtonian 
concept of universal time and proposing time as a relative function (Seitz 2001, 35; Kaku 
2004, 62): "Every reference body (co-ordinate system) has its own particular time: unless 
we are told the reference-body to which the statement of time refers, there is no meaning in 
a statement of the time of an event" (Einstein 2005, 36). 
An answer to the question about how the same event could be observed from 
contradictory perspectives suggests that the perspectives are caused by the space-time 
differential (ground vs. moving train) between the two reference bodies (observer vs. 
driver): Each person is viewing the phenomena from a different space-time coordinate and, 
thus, has a different perspective—thereby confirming the principle of relativity: Time is 
relative; the faster one moves, space turns into time, and vice versa. If, for example, a car 
were to drive away from a clock tower at the speed of light, the clock tower will appear to 
have stopped ticking, while the clock in the car will continue to keep time. Einstein 
discovered that "time can beat at different rates throughout the universe, depending on how 
fast you moved' (Kaku 2004, 61). 
Relativity's import for my understanding of physicality is the criticality of spatial 
location. Although both sections of technical communication observed a virtual reality 
application, student-groups in the Class Groups observed from a decontextualized spatial 
location, which seems to have affected their interpretations and responses to the service-
learning project's rhetorical situation. Niels Bohr's principle of complementarity helps to 
clarify the ways in which observation affects what is observed. 
Bohr and the Principle of Complementarity 
Niels Bohr's principle of complementarity reveals that a particle is whatever it is measured 
to be, but that it cannot be assumed to have specific properties, or even to exist, until it is 
measured. Thus, an electron contains characteristics of a wave and a particle, but whether an 
observer sees a wave or a particle depends on what the observer is looking for; although an 
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electron contains characteristics of both a wave and a particle, both cannot be observed 
simultaneously. A visual analogy of Bohr's principle of complementarity is seen in the 
gestalt principle of figure-ground contrast8 (Figure 2.2)— 
choosing black as the ground, viewers see a vase; if they choose 
white as the ground, they see two faces. Viewers can alternate 
between the two viewpoints, but cannot view both at the same 
time—even though the figure is both at the same time. This idea 
translates to a principle called superposition—claiming that 
while we do not know what the state of any object is, it is 
actually in all possible states simultaneously, as long as we don't 
look to check. Similarly, complementarity describes the 
inevitable effects of observation on the outcome: Although a 
system is a superposition of states, the act of observing the state 
of the object necessarily replaces the simultaneous states with 
one definitive observable state. 
Whereas Newtonian physics believes that observation does not affect a system's 
behavior, complementarity reveals that observation does affect behavior: The measurement 
limits interpretations of an object to a single possibility. Clearly reminiscent of Erwin 
Schrôdinger's thought experiment (involving a cat, a sealed box, a radioactive nucleus, and 
a container of poisonous gas),9 superposition extends the quantum paradox of Schrôdinger's 
cat by proving that once a superposition of states is observed, it ceases being in 
superpositional states—once the sealed box is opened, the cat is observed to be either alive 
or dead, but certainly not in a state of superposition (i.e., both alive and dead 
simultaneously) (Gribbin 1984; Schrodinger 1935). 
8 Edgar Rubin was the first to discover identify the principle of figure-ground contrast. However, for brevity, I 
am conflating Rubin's notion of figure-ground with Wertheimer's fifth principle of gestalt: "realizing structural 
transposability, structural hierarchy, and separating structurally peripheral from fundamental features - a 
special case of grouping" (Wertheimer 1945,236; italics added). 
9 Edwin Schrôdinger's thought experiment envisions a box that contains a radioactive source, a detector that 
records the presence of radioactive particles, a glass bottle filled with poison, and a live cat. The detector is 
programmed to have a fifty-fifty chance of detecting radioactive particles. If radioactivity is detected, then a 
device will smash the glass container, releasing the poison that kills the cat. Because radioactive decay is 
non-predictive, there is no way to know whether the cat is alive or dead unless the box is opened and the 
cat's existence is measured (Gribbin 1984; Schrodinger 1935). 
Figure 2.2: Analogous to 
Bohr's principle of 
complementarity, the 
image simultaneously 
represents a vase and two 
faces, but viewers only see 
either a vase or two faces— 
but not both at the same 
time. 
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The physical existence of superposition is confirmed with the Double-Split 
Experiment conducted by Richard Feynman (1987, 2:4-11). In the experiment, a beam of 
light is passed through two vertical slits in a wall or other barrier. As the light passes 
through the slits, a pattern of its trajectory is recorded on a photographic plate. When one slit 
is covered, the pattern reveals a single trajectory of light that aligns perfectly with the open 
slit—as would be expected according to classical physics. Following classical theories, it 
follows that if both slits are open, the pattern will record two straight trajectories of light that 
perfectly align with both open slits. However, in the double-split experiment, the pattern 
records multiple trajectories of light that do not align with the two slits—indicating that the 
beam of light takes every possible trajectory en route to the photographic plate. As is 
predicted by the principle of superposition, upon observation (i.e., tracking the individual 
beams of light), the trajectories obey the laws of classical/Newtonian physics and, thus, 
record a perfect alignment with the two slits (ibid). 
Einstein, Bohr, and Professional Communication 
In what ways, then, do relativity and superposition matter to professional communication 
research generally and to my research specifically? An obvious answer may be that the 
descriptive frameworks used to describe observational data only apply "to measurements of 
a system's state rather than the state itself' (Colen & Pollack 1994: 2-3). In other words, 
linguistic structures can only describe one state of a multi-state existence (i.e., 
superposition): Thus, the linguistic description (i.e., measurement) is as much a reflection of 
the observer as it is a reflection of objective reality. 
Because the act of communication is so complex—often involving a synergy 
between movement, sound, and time that defies finite measurements—humans are unique in 
their ability to use symbols to represent and measure pertinent information. Symbols enable 
us to sift through infinite amounts of information in order to reach finite conclusions about 
surrounding people and events. The process is referred to by computer scientists John Colen 
and Jordan Pollack as symbolization: the "creation of discrete symbolic representations of 
the physical events in the world" (p.4). The same process is referred to by social 
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psychologist, Lev Vygotsky, as internalization: "the internal reconstruction of an external 
operation" (1978,4).10 
Internalization reflects the belief that learning is in response to external stimulus: the 
process of interactivity between the individual, other social actors, and the environment. 
Learning is the process through which external stimuli become internalized. Internalization, 
then, suggests the criticality of context and its effect on an individual's developmental 
processes: If external signs and tools are socially constructed and internalization always 
occurs via external tools, signs, or social interactions, then the process of internalization is 
socially mediated. For Vygotsky, the crucial variable is the social context. In very young 
children, internalization is impossible: For them, perception is not independent from 
motivation/action. Thus, "[s]ince a situation is communicated psychologically through 
perception, and since perception is not separated from motivational and motor activity, it is 
understandable that with her consciousness so structured, the child is constrained by the 
situation in which she finds herself' (Vygotsky 1978, 96). 
Symbolization reflects the ways in which specific behaviors are collected and 
interpreted. In order to collect descriptions of behaviors, cognitive psychologists need to 
identify discrete measurements that can be written down so that an analysis can be 
conducted. Colen and Pollack refer to the process by which discrete behaviors are recorded 
as symbolization-, they further note that the process necessarily loses much information. For 
example, a conversation involves numerous, non-verbal bits of information, such as 
movement, time, sounds, and the like. Since many of these bits of information are irrelevant 
to descriptions of participants' behaviors, it is not necessary to record them. Colen and 
Pollack argue that the lost information may block attempts to understand the larger, complex 
system of communication. 
In terms of learning, symbolization and internalization note that individuals must use 
symbols, or other means, to represent events of their lives in order for the world, and their 
roles within it, to make sense. However, as a socially mediated process, learning necessarily 
involves "measuring" one's perception of external stimuli: And, according to the principle 
of superposition, the act of observation determines/affects the nature of the object being 
10 See Chapter One (p. 21) for a more detailed discussion of internalization. 
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observed. Thus, linguistic measurements of a situation limit the possible outcomes (i.e., 
interpretations) to the socially constructed perspective of the observer: What is observed 
becomes a reflection (measurement) of the individual who is observing. 
When we try to "measure" the scope of a rhetorical situation with text, images, or 
sound, are we, similarly, disrupting the natural progression of a communicative act? Are we 
limiting the multiple possible outcomes by providing rhetorical 'measurements' of particular 
contexts? By presenting the 'measure' (or abstracted details) of a rhetorical situation are we 
creating objective reality—when we should be embracing the sociocultural theory that 
objective reality does not exist? Alternatively, in what ways do the abstracted details resist 
internalization and symbolization? These are tough questions that the fields of rhetoric and 
professional communication are only beginning to investigate. The questions are 
metaphysical, yet have decidedly physical (i.e., textual) consequences. For example, in 
situations involving high levels of risk, the disconnect between abstract information (such as 
signs that warn against high levels of carbon dioxide) and embodied experiences (such as 
perceptual changes in carbon dioxide concentrations) can have devastating consequences. In 
the following section, I draw on Beverly Sauer's notion of embodied sensory experience in 
order to address the disconnect between embodied experiences and textual representations of 
those experiences. 
Physicality in Professional Communication 
My definition of physicality—as the synergy between individuals and the physical 
materiality surrounding them—draws heavily from Sauer's research on embodied sensory 
experience (2003,181-255). Sauer's research provides a framework for understanding the 
ways in which the physicality of the VR context affected students' interpretations of and 
responses to the rhetorical situation presented in their service-learning project. Although 
Sauer's research is situated in contexts of risk—particularly, technical communication in 
coal mines—her definition of embodied sensory experience is applicable to a VR context. 
Sauer defines embodied sensory knowledge as "physical responses of the body to changing 
material conditions" (190). A VR context certainly produces such physical responses; the 
computer-generated, three-dimensional images create the illusion of motion in stationary 
users—illusory motion that can produce disequilibrium and motion sickness (Hettinger 
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2002). Thus, Sauer's notion of embodied sensory experience helps me to understand the 
ways in which physicality may contribute to site-specific knowledge construction and, thus, 
influence student-groups' interpretations and responses to the service-learning project's 
rhetorical situation. 
Similar to the risk environments where Sauer situates her research, the VR 
environment challenges decisions regarding the design process and rhetorical construction 
of technical instructions. Embodied sensory experiences—which often interfere with or 
predetermine interactions with the instructions—are easily lost in written, oral, or visual 
translations. Sauer argues that when such critical site-specific information is lost, individuals 
(or the larger organizations within which the individuals work) justify site-specific decisions 
by using three means of verifying information based on their embodied sensory experience: 
pit sense, engineering experience, and scientific knowledge (182). Since Sauer's warrants 
are situated within an engineering context, I adapt her framework in order to better reflect a 
VR context. Thus, I use the terms sense, experience, and knowledge to describe the ways in 
which students make site-specific decisions, or gain site-specific information, within the 
physicality of a VR context. 
As I move toward a deeper understanding of the ways in which physicality impacts 
students' abilities to interpret and respond to rhetorical situation (the purpose, context, and 
audience) of their service-learning project, I find it useful to correlate Sauer's warrants and 
the project's rhetorical situation. 
• Sense/Context: Sauer's notion ofpit sense is the "[djirect physical 
sensations felt or perceived." Similarly, I envision physicality as interactions 
with the space/place of a VR context—sensing and interacting with the 
physical materiality of the VR context. 
• Experience/Purpose: Sauer views engineering experience as the "[pjhysical 
signs or indices embodied in objects and materials." Similarly, the physicality 
of a VR environment includes physical representations of the purposes for 
research and film production within the VR context. 
• Knowledge/Audience: Sauer views knowledge as "materials, and 
interactions which are sensed or perceived as data." Similarly, physical 
interactions within a VR space/place enables student-groups to perceive data 
that is critical to their understandings of the target audience—data such as 
expert knowledge (i.e., the Systems Support Specialist) and sponsor needs 
(Sauer 2003,182). 
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Sense/Context 
Sauer defines the pit sense phenomena as the "embodied sensory knowledge derived from 
site-specific practice in a particular working environment" (189). Following Sauer, I 
envision sense/context as the ways in which sensory perceptions are stimulated by the 
physicality of a specific context. In terms of a VR context, I define sense/context as the 
perception of motion, disequilibrium, and/or motion sickness that results from three factors: 
immersion in a three-dimensional, computer-generated space; the poor visibility caused by 
low-light conditions; and the severe spatial constraints in the VR staging area—all of which 
contribute to my understanding of physicality. 
Sense/context is derived from specific locations and often eludes written, oral, and 
visual translations. As a result, according to Sauer, an outsider perspective of pit sense is 
often skeptical—within "the realm of folklore or old wives' tales that combine a grain of 
scientific truth with highly selective storytelling" (189). Similarly, a large majority of 
students in the Class Group (the group that did not receive a VR tour) seemed to ignore 
numerous accounts of the low-light conditions within the VR context. As a result, their final 
projects were not legible or usable in the context for which they were intended. 
Alternatively, the large majority of students in the Tour Group embodied the sensory 
experience and, thus, produced legible and usable instructional documents. The Tour 
Group's sensory experiences contributed to their site-specific meaning-making. 
Experience/Purpose 
Sauer defines engineering experience as "an historical narrative of local conditions and the 
outcomes of engineering decisions and practices" (191). Following Sauer, I envision 
experience/purpose as the historical narratives of technology and research development 
within the context of virtual reality. As one of only a handful of research centers in the 
world that uses the Cave Automatic Virtual Environment (CAVE) systems, the Virtual 
Reality Applications Center (VRAC) imbibes an historical narrative that lives and breathes 
(so to speak) in much the same way as rock strata shape the site-specific history of each coal 
mine in Sauer's research. In terms of a VR context, I define experience/purpose as an 
historical narrative that reveals VRAC's ground-breaking and internationally recognized 
technological innovations; the extensive governmental, academic, and industrial applications 
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of VR research; and the need to produce quality video that will further propagate VRAC's 
reputation as an international leader in VR technology and research—all of which reflect the 
import and consequence (or purpose) of students' instructions. 
Similar to Sauer, I envision experience/purpose as a reflection of the visible and 
implied structures within the VR environment—situated between the "more particular 
embodied experience of individuals and... generalized scientific knowledge" (Sauer 2003, 
191). For example, one large wall adjacent to the VR staging area contains 5 feet by 2 feet 
plexiglass logos from a dozen of VRAC's industrial and governmental sponsors—thus, 
visually reflecting the purposes for VR research. In addition, although all CAVE systems are 
designed for rear-projected images (whereby the computer-generated images are projected 
from behind the screen in front of which stands the viewer), the space limitations at VRAC 
necessitated that the ceiling and floor projections be refracted off of large mirrors. Similarly, 
although a few dozen VR research centers exist, only five research centers in the country 
combine VR research and a Human Computer Interaction Graduate Program—a 
combination that implies the import and consequence (or purpose) of VRAC research and of 
students' projects. 
Knowledge/Audience 
Sauer defines scientific knowledge as an "explanatory account of the invisible physical 
forces, molecular interactions, geological divisions, and chemical interactions that are 
perceived as data in and through instrumentation and analysis" (191). Following Sauer, I 
envision knowledge/audience as the scientific/empirical data that is used to provide 
rationales for research and/or technical descriptions of outcomes. In terms of a VR context, I 
envision knowledge/audience as a familiarity with the theories that support and outcomes 
that result from VR research, a conceptual understanding of the open-source tools used to 
develop VR applications. 
A synergistic relationship exists between sense/context, experience/purpose, and 
knowledge/audience—a relationship that is not easily codified. For example, 
knowledge/audience may present data relative to CAVE systems in general, but do not relate 
to the unique system used at VRAC—thus, the data fall apart and are no longer useful. 
However, familiarity with/exposure to sense/context may be necessary in order to determine 
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the applicability of data/disciplinary knowledge. Rhetorical situation provides a map for 
decoding a communicative message and operates in much the same way as Sauer's warrants. 
An understanding of a message's context of use, for example, is synergistically connected to 
the ways in which the rhetor envisions the audience and purpose for the message. In the case 
of VR environments, the synergistic relationship contributes to my understanding of 
physicality—an understanding that is complicated by the multiplicity inherent in embodied 
experiences. 
Conclusion 
No amount of literature could ever fully account for the experiences (i.e., interpretations and 
responses to rhetorical situation) of the technical communication student-groups who 
participated in my study. Their experiences are individualized and beyond my full grasp. 
However, the literature can and does focus my attention on areas that do provide insight, 
such as the ways in which interactivity contributes to site-specific knowledge construction; 
the ways in which embodied experiences are constrained and enabled in larger sociocultural 
and political contexts; the ways in which physical realities deceive perceptual realities, and 
vice versa; and the ways in which embodied experiences validate knowledge in risky and 
unpredictable situations. My review of literature provides me with a deeper understanding of 
the physicality of VR environments and provides tools for investigating the effects of 
physicality on site-specific knowledge construction; allows me to problematize 
representations of the body; affords me an opportunity to consider physicality from a 
metaphysical perspective; and enables me to understand the ways in which physicality 
eludes textual representations. The combination of these four disciplines—human computer 
interaction, women's studies, physics, and professional communication—enable me to better 
understand physicality and its role in rhetorical situation. 
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Chapter Three: 
Using quantitative and qualitative measures to examine 
physicality 
Above all, it may help us to realize that even in science any arbitrary 
restriction implies the danger ofprejudices and that our only way of avoiding 
the extremes of materialism and mysticism is the never ending endeavor to 
balance analysis and synthesis. 
(Niels Bohr 1987,93) 
During my pilot study—where students engaged in a service-learning project to create 
quick-start instructions for filming in a virtual reality (VR) environment—I realized that 
access to the physical context of the VR environment was critical in helping students 
interpret and respond to the rhetorical situation of this unique and challenging environment. 
The Virtual Reality Applications Center (VRAC), the client for the service-learning project, 
is an interdisciplinary research center that has one of the country's few fully immersive VR 
environments: a Cave Automatic Virtual Environment (CAVE) that projects computer-
generated 3-D images onto six screens (four walls, ceiling, and floor). Given that none of the 
students in my technical communication course—the course used as the site for my pilot 
study—had ever experienced an immersive, virtual environment, they were unable to 
successfully use the abstract, textual heuristic for rhetorical situation in order to interpret and 
respond to the service-learning assignment. In other words, the virtual environment 
represented, for students, a completely new conceptualization of space/place that 
contradicted their experiences with real space and, thus, could not be abstracted via linear, 
text-based descriptions. The assignment sheet (see Appendix B), both for my pilot study and 
my present study, used abstract descriptions of the VR environment: pictures of the 
environment and textual descriptions of research projects that may be filmed using the 
instructions. The assignment sheet also provided students with the camcorder settings that 
are affected by the extreme light conditions in the C6—conditions that negated the use of the 
existing owner's manual and necessitated the quick-start instructions. However, students' 
unsuccessful uses of the traditional heuristic for interpreting and responding to rhetorical 
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situation suggests that traditional heuristic for rhetorical situation does not account for the 
interactive synergy between person and space/place—the physical materiality, or 
physicality, of space that may affect the ways in which rhetors interpret and respond to 
rhetorical situation. Thus, my present research is guided by one central question: What role 
does physicality play in rhetorical situation? 
In order to better understand the role that physicality plays in rhetorical situation, I 
redesigned the pilot study as a comparative study that investigates student teams from two 
sections of a technical communication course. One team received a VR tour and the other 
did not. I adhere to a mixed methodology that incorporates qualitative and quantitative data 
in order to allow a more inclusive and holistic view of the participants in my study. 
In this chapter, I first describe the two settings for the study: the two sections of an 
upper-level technical communication course. Next, I describe the participants in my study: 
the students, the instructor, and the client. Finally, I describe my methods for collecting and 
analyzing five types of data: DV and audio recordings, focus group interviews, audience 
analysis reports, filming instructions, observation notes, and personal communication. 
Methodological Approach 
My mixed methodology combines elements of ethnography—such as in situ observation 
notes and illustrative examples from video and audio recordings—and rhetorical analysis, 
including textual analyses of group reports and visual analyses of final group projects. Some 
of these qualitative data are then quantified via (a) a coding scheme that focuses on topical 
segments of information, particularly, information related to teams' interpretations of the 
audience, purpose, and context of the service-learning project and (b) a rubric for analyzing 
the visual language of teams' filming instructions. Mixing qualitative and quantitative 
methods helps to support and confirm my observations concerning the effects of physicality 
on rhetorical situation. For example, the coding scheme is used to investigate each team's 
interpretation of rhetorical situation, and the visual rubric is used to investigate each team's 
response to rhetorical situation. 
My qualitative and quantitative research investigates each team's interactions in the 
controlled chaos of an upper-level technical communication classroom—where students, 
whirring with activity, interact synergistically with their environment in ways that are 
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palpable; students interact with each other, with new media, and with the physical space that 
contains them for one hour each class period. In such environments—and in pursuit of 
evidence that sheds light on the synergy between student learning and physical contexts— 
quantitative data alone can provide only some of the answers I seek. Other important 
answers come from qualitative data that allow a close scrutiny of student interactions and 
provide a forum for student voices. My mixed methodology allows me to use both 
quantitative and qualitative methods to triangulate data, to analyze transcripts and student 
work, and to narrate the "thick descriptions" of classroom activity. 
In conducting an in situ observational study that focuses on the synergy between 
students and their interactions in classroom and virtual environments, I designed my 
research to disrupt the learning environment as little as possible (Mertens 1998; Schmid 
1992). Since an essential part of my study focuses on student activity—the ways in which 
students interpret and respond to rhetorical situation—my presence in class was necessary. 
Thus, my role as a participant observer enabled me to reconstruct, as much as possible, the 
ways in which meaning-making is situated within specific contexts: the context of a 
classroom and the context of a virtual reality cave (Gee and Green 1998; Geertz 1983; Heath 
1982). However, in order to overcome the bifurcation that plagues classroom-based 
ethnographic research—such as a researcher-instructor's natural inclination to separate 
teaching and researching (Baker 1986; Bassis 1986)—my observations took place within a 
colleague's classroom, rather than my own. 
I do not, however, pretend that my observations did not in some way influence 
student learning, nor do I believe that my observations and interpretations are not fraught 
with sociopolitical and cultural biases. On the contrary, I acknowledge that my presence had 
an effect on the ways in which students behaved: Anyone who has been observed, either for 
professional, recreational, or other reasons, can attest to the effects of observation.11 In 
addition, as Paul Atkinson notes, the process of collecting and transcribing field notes is not 
objective; rather, the process is a reconstruction of events from the researcher's perspective 
(Silverman 2001; Ochs 1997; Atkinson 1992; Ochs 1979). Thus, I maintained a self-
11 Even first-grade students understand that their behavior changes when they know someone will be watching; 
for example, my 6-year-old attempt to impress my grandmother during a tee-ball game cost our team two 
runs and led to our ultimate defeat 
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conscious awareness of the potential effects of my presence in the classroom and continually 
engaged in reflective practice (Gee and Green 1998,127). Throughout the process, I 
continually interrogated my observation notes to determine the ways in which my presence 
may have affected student behavior (Van Oostendorp 2003; Kuniavsky 2003; Bederson & 
Shneiderman 2003). 
My choice to use ethnographic methods provides as holistic a view as is possible of 
students' interpretations of and responses to rhetorical situation. Regardless, theoretical 
biases are inevitably built into my mixed methodology: biases that may threaten the 
validity—or, the extent to which my observations match my interpretive theories—of my 
research if left untended.12 Thus, in order to strengthen the validity of my qualitative study, I 
engaged in four interrelated procedures for validating inferences drawn from my data: 
triangulation; researcher reflexivity; prolonged engagement in the field; and thick, rich 
description (Creswell and Miller 2000; Merriam 1998; Maxwell 1996; Lincoln and Guba 
1985; Geertz 1973). 
Triangulation. I triangulated the data by collecting DV and audio recordings of group 
activity; conducting focus group interviews; taking observation notes; and collecting 
collaboratively constructed student documents, including audience analysis reports and 
filming instructions (see Table 3.2). In order to draw substantive connections between the 
triangulated data, I first constructed a coding scheme—applied to the focus group interviews 
and audience analysis reports—that enabled me to quantify the qualitative data. Next, I 
constructed a rubric that allowed me to analyze the visual design of each team's filming 
instructions. 
Researcher reflexivity. As a Communication Coordinator for the Virtual Reality 
Applications Center and as the representative client for the service-learning project, I 
possess substantive knowledge about the C6 and VR research; as the creator and instructor 
12 Although many researchers in the social sciences agree that the external validity for experiments is lower 
than other research methods (McTavish and Loether 2002; Wells and Windschitl 1999) my research goal is to 
test the theoretical relationship between physicality and rhetorical situation. Thus, while my findings cannot be 
generalized to a larger population, my use of nonprobability samples does not correlate with low external 
validity (Webster 2003; Meeker and Leik 1995). 
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of the pilot test, I possess substantive knowledge about the service-learning project and 
about professional and technical communication principles. As a participant observer, my 
position in both courses bridged my dual roles: service-learning client and communication 
expert/instructor. Thus, I continually acknowledge and describe the beliefs and biases that 
may have impacted my observations and interpretations of student activity. 
Prolonged engagement in the field. As a Communication Coordinator for the Virtual 
Reality Applications Center and as the representative client for the service-learning project, I 
possess substantive knowledge about the C6 and VR research; as the creator and instructor 
of the pilot test, I possess substantive knowledge about the service-learning project and 
about professional and technical communication principles. As a participant observer, my 
position in both courses bridged my dual roles: service-learning client and communication 
expert/instructor. Thus, I continually acknowledge and describe the beliefs and biases that 
may have impacted my observations and interpretations of student activity. 
Thick, rich description. Narrative descriptions of both the classroom and the VR 
contexts serve two purposes: the narratives illustrate the differences between both contexts, 
and they also play an integral role in my observations and interpretations of student activity. 
On this latter point, I stress the importance of narratives as paradigms for reflective practice: 
reflective paradigms that enable me to make sense of the data. Equally important, the 
narratives provide a space for me to reveal/account for my personal biases throughout data 
collection and analysis. 
Setting 
My study was conducted at a large Midwestern university that emphasizes science and 
technology. More specifically, the setting for my study includes two learning 
environments—a classroom and a virtual reality research center. Participation in the study 
was completely voluntary. The study itself was approved by the university's Institutional 
Review Board. 
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Classroom Context 
My observations took place in two sections of an upper-level technical communication 
course during an eight-week summer session in 2005. Given the technological focus of the 
university, the Department of English regularly offers technical communication service 
courses. Students from every college on campus take the course; however, students from the 
College of Engineering often comprise the majority of students in any given course. Course 
content focuses on strategies for composing written, oral, and visual communication 
discourse in technical disciplines. Students are often assigned such documents as proposals, 
technical and/or analytical reports, and process explanations. 
The two sections of the course in this study were both taught by the same instructor, 
Brandon DeWitt,13 a seasoned, well-respected, and highly praised lecturer in the department. 
I chose to observe Brandon's courses because he had considerable teaching experience and 
his sections of the courses were scheduled back to back. Once the project was explained, he 
agreed to participate. Brandon and I spent several weeks, before the semester began, 
revising his existing syllabus in order to accommodate the capstone service-learning project 
that is the focus of my study. Although this particular service-learning assignment was new 
to Brandon, incorporating a service-learning project—that included a proposal, progress 
report, and rhetorical analysis—was not. In addition, Brandon regularly assigned 
instructional materials in his technical communication courses. Thus, the service-learning 
project reflected Brandon's pedagogy, rather than altering it. In order to further reduce the 
differences between the courses, the course times ran consecutively—one at 1 lam and one 
at 12pm—and, because Brandon taught both courses, the courses also had identical syllabi 
and assignments.14 The only major difference between the courses was the structure of their 
service-learning capstone project (i.e., one section received a VR tour and the other section 
did not). 
Students in both sections received a case study assignment to create a set of 
instructions for filming in a VR cave (see Appendix B). The pilot study asked students to 
create instructions for filming in three different communicative modes: written, oral and 
electronic. Given the restricted summer schedule—eight weeks rather than sixteen weeks— 
13 The instructor's name has been changed to comply with IRB expectations. 
14 See Appendix A for the course syllabus and Appendix B for the capstone assignment criteria. 
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the assignment was revised for the actual study. The resulting service-learning project asked 
students to create filming instructions in two modes: written and oral. The instructions were 
for using a Canon ZR-10—a consumer-grade digital camcorder—to film in a VR 
environment. In the pilot test, students used VRAC's JVC GY-DV300U mini DV 
camcorder. However, the service-learning project used the Canons in order to limit wear and 
tear on Kendal Jischke's equipment; Kendal is the Systems Support Specialist at VRAC who 
is discussed in more detail below. 
The assignment sheet used to describe the service-learning project presented an 
abstracted VR context: textual descriptions, pictures, camera settings, and resources for 
more information. Students in both sections also watched a presentation about the 
assignment, which included a two-minute video recording of a VR application (see 
Appendix C). Although both courses were assigned the same service-learning project, 
students in only one section received a tour of the VR cave: that section will hereafter be 
referred to as the Tour Group. However, both sections did receive the same amount oftime-
on-task. In other words, the Class Group (the section that did not receive the VR tour) was 
not disadvantaged because they did not have access to the VR context: On the day of the VR 
tour, Kendal Jischke, the Systems Support Specialist at VRAC who guided the Tour Group 
during the previous hour, visited the Class Group—he answered questions, explained the 
technology, and described optimal filming perspectives. Thus, both sections were able to 
interact with and question the expert/client for whom the instructions were to be made. The 
only difference lay in the context within which students interacted with the equipment and 
questioned the expert. 
Although both learning environments (the classroom and the VR cave) could be 
characterized as experiential—in the sense that all students could interact with at least some 
of equipment and the expert/client—only one environment prompted students to ask site-
specific questions and, thus, to generate site-specific information. The Tour Group, for 
example, asked questions such as whether or not to leave the hydraulic door open during 
filming. Whereas both sections received similar information, much of the Tour Group's 
information was situated within the VR environment: Students constructed meaning through 
interactions with and cognitive/social constructions of the VR environment. In other words, 
48 
for the Tour Group, meaning-making was an "on the spot," situated activity (Franks and 
Jewitt 2001; Anderson and others 2000; Gee and Green 1998; Hall 1996). In contrast, the 
Class Group was given—in a decontextualized form—the information that the Tour Group 
had constructed in the VR environment; this difference between students' access to 
information (situated versus decontextualized) appeared to affect the ways in which student-
groups' interpreted and responded to the rhetorical situation of the service-lemming 
projects—particularly the ways in which they constructed the audience, purpose, and context 
of VRAC and of the VR environment. 
Virtual Reality Context 
Virtual reality is a three-dimensional, computer-generated visual space within which users 
can interact with virtual objects (Riva 1999). Several systems exist that produce virtual 
reality—such as flight simulators and Omnimax theaters—however, the CAVE (CAVE 
Automatic Virtual Environment), developed by Caroline Cruz-Neira, Daniel Sandin, and 
Thomas DeFanti in the early 1990s, is a room that displays projected images on all walls, 
ceiling, and floor, thus completely surrounding a viewer with computer-generated, three-
dimensional images. CAVE, the acronym that describes the virtual technology, was intended 
as an allusion to Plato's metaphorical cave—the shadowy, illusive representations of reality. 
Originally, the CAVE at VRAC was designed with four screens (three walls and a floor), 
and was referred to as a C4—a CAVE system with four screens. In addition to a C4, VRAC 
also has a C6—a CAVE system with six screens. The C6 completely surrounds users with 
computer-generated, three-dimensional images. Although the C4 is open for public tours one 
day each month, the C6 is never open for public tours. My research takes place within the 
C6 system at VRAC. 
The C6 creates the illusion of three-dimensional reality by projecting two distinct 
layers of computer-generated images: one layer for the right eye and the other layer for the 
left eye. The system uses stereo shutter glasses to alternate a user's field of vision between 
the right eye and the left eye; the shutters are alternated at as extremely high speed that in 
virtually indistinguishable, thus resulting in the three-dimensional visual effect. 
The CAVE system also mimics the cognitive functions involved in processing a 
visual field: only those images that are in the user's direct line of vision are in complete 
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focus, while peripheral images remain unfocused—thus saving much-needed computational 
power. A driver controls, or drives, the application with a tablet PC. An application that 
depicts a Hindu temple, for example, allows the driver to tour the many chambers and 
spaces of the virtual temple; a driver, then, controls the direction and speed of the tour. The 
advantages of the CAVE system are that it uses technology that is commercially available, 
in that much of the equipment used is off-the-shelf; its interface is user-friendly, in that the 
software is opensource;15 and it can facilitate cross-institutional collaboration, in that 
institutions or industries can use the systems to collaborate in real-time—designers in 
Europe and manufacturers in the U.S., for example, can collaborate on pre-production 
designs, thus saving time and money. 
The campus on which my study took place has a C6 CAVE system (see Figure 1.1 
for a diagram of the interior virtual space). The diagram in Figure 1.1 does not reveal the 
ceiling and floor projectors to extend a full 10 feet from the projection screens, so the 
images are refracted using large mirrors. 
Figure 3.1 : The exterior structure 
that houses the C6 is designed 
to resemble a tornado. 
sheer size of the entire system: the 6-screened C6 and the 
structure that encompasses it. The C6 is encased within the 
cylindrical centerpiece shown in Figure 3.1. Architects 
designed the exterior of the C6 as a postmodern 
representation of a tornado (note how the alternating 
holographic, gray, black, and white panels give the illusion 
of movement). The protruding black boxes on either side of 
the tornado accommodate the side and rear-wall 
projectors—which must extend 10 feet beyond the 
projection screens. Similarly, the height of the structure 
accommodates the ceiling and floor projectors. Since the 
engineering building (within which the C6 is housed) was 
designed and built before the C6, there was not room for the 
15 Opensource refers to software that is open for public use: There is not copyright attached to the software 
and, thus, programmers can use and adapt the software for their particular needs. 
50 
The C6 can accommodate six people, including the driver. Since the floor of the C6 
is a screen, users must either remove their shoes or cover them with slippers before entering. 
The staging area—the interior space surrounding the C6—is a 30ft. x 25ft. x 23ft. room with 
four computer stations for programmers and other audio-visual equipment, such as a rolling 
cart that organizes the stereo shutter glasses and slippers. In addition, the walls, ceiling, and 
floor of the staging area are painted black and are made of a composite material that 
minimizes noise. 
As Figure 3.2 depicts, the environment is rather 
dark, even when an application is running in the C6. The 
only reason we can see the individuals depicted in the 
staging area (foreground of Figure 3.2) is because they are 
illuminated with professional-grade lighting equipment. 
Otherwise, the photo could not capture the programmers in 
the foreground and the VR application of a virtual combine 
running in the C6. Note, however, that the figure inside the 
C6 appears as a dark shadow against the illuminated 
screens. Because the application is projected from behind 
the screens, the photographic effect is identical to 
photographing someone standing directly in front of the 
sun: the image appears as a black silhouette against the 
illuminated background. 
Figure 3.2: The ideal lighting 
conditions, achieved here by 
professional grade lighting 
equipment, illuminate individuals in 
the staging area and inside the C6. 
Figure 3.3: Achieving photographic clarity of 
both the virtual application and the subject is 
difficult. 
The unusual lighting conditions in the C6 
make filming and photographing applications 
difficult and time-consuming. For example, the 
image in Figure 3.3 demonstrates the delicate 
lighting balance between the virtual application and 
the users. The two figures are illuminated and the 
virtual combine is clearly rendered. The success of 
the image (in Figure 3.3) depends entirely on the 
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photographer's perspective; here, the angle is such that the figures are illuminated by the 
application (i.e., no additional lighting equipment is necessary). Ideally, students' filming 
instructions will enable audiences to achieve the delicate balance in Figure 3.3. Although 
using additional lighting equipment is possible, the extra equipment in the already overly 
confined space is disruptive and awkward. 
Also, when additional lighting equipment is used, overexposure is a common result. 
Figure 3.4, for example, demonstrates the effects of too much exterior light on the subjects: 
the virtual application loses clarity due to 
fading, thus the virtual images appear 
washed-out or faded. On the other hand, 
when no exterior lighting source is used (as 
is the case with the background shot of the 
C6 in Figure 3.2) the subject becomes a 
silhouette in front of the rear-projected 
screens. In addition, the use of exterior 
lighting sources necessitates the sacrifice of 
one wall—whichever wall the light falls on 
becomes washed-out or faded. Clearly, the C6 poses extreme filming conditions that are not 
addressed in the user's manuals of most consumer-grade filming equipment; thus, the 
service-learning project that forms the basis of my research was created in order to address 
the unique context of the C6 CAVE environment. 
Participants 
My study includes the participation of students in two sections of a technical communication 
course; Brandon DeWitt, the instructor for both sections; and Kendal Jischke, the Systems 
Support Specialist at the Virtual Reality Applications Center (VRAC).16 
Students 
This section describes student demographics, student enrollment, and team construction in 
both sections of the technical communication course in this study. 
Figure 3.4: When too much exterior light is used to 
illuminate the subjects, the virtual application loses 
clarity due to fading. 
1 6 1 use  pseudonyms to  protect  the  ident i ty  of  al l  part ic ipants .  
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Student demographics. As an observer in both sections of the technical communication 
course, I did not have access to the instructor's class lists, which provide information such as 
major and classification. However, in order to enroll for technical communication, students 
must be classified as juniors and must have completed a composition prerequisite: two 
semesters of freshman composition. Since the course is a requirement for many majors— 
ranging from industrial and manufacturing systems engineering, in the College of 
Engineering, to community and regional planning, in the College of Design—the 
demographics of each class vary. The courses I observed were for non-English majors. 
As Table 3.1 illustrates, the Tour Group consisted of eight males and one female, 
whereas the Class Group consisted of eight males and four females. The high male-to-
female ratio is not uncommon in technical 
communication courses, especially at a science 
and technology university; although women are 
increasing their presence in scientific and 
technological classrooms, enrollments remain 
disproportionately lower than their male 
counterparts.17 
Student enrollment. Enrollment in both 
technical communication sections was capped at 
24 students. Brandon's customary first-day 
greeting includes a lecture that details the 
strenuous and time-consuming nature of his 
course. The lecture is intended to cull those 
students who are not totally committed either to 
learning or to working hard. Students who remain in the course are often glad they did: they 
learn a great deal about technical communication and Brandon is often revered by students 
who have studied with him. However, during the summer of my observation, Brandon's 
17 According to the National Science Board, the percentage of women enrolled in engineering majors is less 
than 20%—up from 12% in 1979 (2000). 
Demographics of Tour and Class Groups 
Group Females Males Group Total 
Section 
Totals 
C1 1 3 4 
I C2 0 3 3 13 
J C3 3 0 3 
C4 0 3 3 
O. 
T5 1 2 3 
0 1 T6 0 3 3 9 
T7 1 2 3 
Table 3.1:22 students participated in my 
study. 
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lecture had an unexpected effect on students. He emailed me at the end of the first week of 
class to tell me about the drop in enrollment: 
The 11:00 a.m. section experienced extreme mortality—only nine students remain. I'm 
really sorry about this; I usually expect to lose 3-5 faces, but these are oftentimes replaced by 
new students who don't receive the same shock treatment. Unfortunately, that didn't happen 
in this case. (B. DeWitt, pers. comm., 5/22/05) 
The mortality affected the Tour Group, the section that was randomly selected for the VR 
tour. Sixteen students remained in the Class Group—the 12pm section. Of the 16 remaining 
in the Class Group, only 13 volunteered to participate in the study. The three students who 
declined to participate in the study belonged to a renegade group of students, who one week 
into the service-learning project, decided to withdraw from the study. Since one of these 
students had a friend who was conducting research at VRAC, the group decided that visiting 
the site of the C6 would greatly enhance their final product. Thus, they opted not to 
participate in my study. Although I did not collect or analyze this group's documents, I did 
consult with Brandon about the effect of their non-participation on their filming instructions; 
the results of that consultation are discussed in Chapter Six. 
Team Construction. Due to the intense schedule of summer courses—meeting for an 
hour five days a week for eight weeks—Brandon allowed students to choose their own 
teams. Brandon often chooses this approach to team construction because it allows students 
to coordinate their busy schedules. The sole parameter guiding students' construction of 
teams was that each team could have at least three members and no more than five. 
Instructor 
At the time of my study, Brandon DeWitt had 14 years' experience teaching in the 
academy—10 of which were focused principally on professional communication. He has 
also worked as a technical communicator for an engineering animation firm that specialized 
in rendering virtual representations of complex engineering systems for use as evidence in 
courtroom contexts. Brandon's background in creative writing and his technical expertise 
qualified him to write scripts for the newly established animation firm. Incidentally, the firm 
was an early spin-off company of VRAC. In addition, Brandon completed 90% of work 
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toward a doctoral degree in professional communication before halting his studies 
indefinitely. Thus, Brandon has the academic training and the workplace experience to 
bolster his pedagogy. 
This section describes the ways in which Brandon and I collaborated on the 
classroom/semester structure, overcame methodological biases, and negotiated research 
glitches that inevitably accompany classroom-based research. 
Classroom structure. Brandon and I spent several weeks planning and setting 
boundaries for my observational study. His primary concern was that participation in the 
study might hinder his effectiveness as an instructor, which might negatively affect student 
progress. He wrote this email to me during our first week of planning for the summer 
session classes: 
My only questions and concerns regard implementing a new group of assignments into what 
I modestly believe is a carefully orchestrated pedagogical approach—an approach that both 
develops the principal skills/knowledge my students will need as they move into the 
professional world, and provides them with a familiarity of the major genres of documents 
they'll be working with on a regular basis. ..I don't want to compromise the quality of my 
performance as an instructor nor the quality of the education provided to those trusted to my 
tutelage. (B. DeWitt, pers. comm., 4/15/05) 
Methodological biases. In addition to Brandon's concerns regarding his effectiveness in 
class, he questioned whether the Class Group would be disadvantaged by not having access 
to the C6. 
I explained that my methodology—particularly my choice to conduct an experimental study 
on two sections of a technical communication course, where only one course receives a 
tour—is supported by current pedagogical research. In the field of sociology, for example, 
John Zipp conducts an experimental study to determine the benefits of active learning 
(2002). In his study, Zipp split the large lecture course in two: allowing one half to 
participate in the active learning exercise, while the other half received the same information 
in a lecture. My approach is similar in that both courses received similar information and the 
same amount of time-on-task (Borg and Gall 1989,665-667). In other words, although I 
withheld treatment (i.e., a VR tour) from the Class Group, I provided an alternative 
treatment: Kendal Jischke, VRAC's Systems Support Specialist, visited the Class Group, 
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demonstrated a film of a VR application, described the context of the C6, and answered 
student questions. Thus, the Class Group was no more disadvantaged than any technical 
communication course that uses case studies as a means to reinforce the principles of 
communication. 
Research glitches. Brandon and I had several conversations regarding the pedagogical 
ethics of the study. In my zeal to explain the pedagogy of the project, I overlooked a critical 
factor: I did not stress the importance of maintaining a blind study, whereby the activities of 
each section are unknown to the other section. Because of my oversight, Brandon told the 
Class Group the nature of the study; they were perturbed that they wouldn't get to take a VR 
tour. The effect reverberated throughout the semester: Lack of access became a theme in 
students' class discussions and in their submitted documents. Simply put, they were 
disgruntled. In their proposal for the project, for example, one group noted that "the most 
difficult research pertains to context and filming issues in the actual C6 VR chamber. Due to 
our group's limited physical access to the VR chamber, the information will mainly be 
attained from internet resources" (unpublished data). 
A similar situation occurred following the VR tour. Since the Tour Group convened 
an hour prior to the Class Group, much of the information that students gained during the 
tour—site-specific information that they constructed in the VR context, such as whether or 
not to close the hydraulic door during filming, and information that Brandon gained via 
detailed conversations with Kendal—was presented to the noon-hour Class Group. For 
example, in his attempt to describe the context of the C6 and the staging area, Brandon 
provided de-contextualized information that the Class Group then used inappropriately. One 
such piece of information regarded the ambient lighting available during set-up. As an 
operator is turning on the projectors and loading the application, a brief period occurs when 
ambient lighting is provided in the staging area. The ambient lighting is not a reliable or 
sufficient source of light; the staging area remains dimly lit and affects visual acuity. 
Students in the Class Groups seem to have misinterpreted the information to mean that 
lighting is not a critical issue. For example, in their rhetorical analysis, one group states that 
"[d]uring setup the user will have full use of lights" (unpublished data). 
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Systems Support Specialist 
Kendal Jischke came to VRAC from the same engineering animation company that formerly 
employed Brandon; the two did not, however, know each other prior to my research study. 
In his capacity as Systems Support Specialist, Kendal performs a range of functions for 
VRAC. He is primarily responsible for maintaining the website and the database that feeds 
into it; taking press photos of researchers, students and corporate sponsors; filming and 
editing research, including research in the C6 and the haptics lab; and putting out proverbial 
fires for everyone at VRAC. Although Kendal is one of two support specialists, he functions 
as front-end support—in that he primarily handles individual or local issues, such as setting 
up network access and problem-solving software glitches—while his colleague handles 
back-end support, such as powering the C6 and setting up remote feeds so, for example, an 
application running in the C6 can be viewed in a distant auditorium. During a typical 
workday, Kendal has little time to focus his attention on only one project because he is 
continually interrupted with urgent requests for support. In fact, the pilot study was in 
response to his request for filming instructions. He needed instructions that addressed 
specific settings that affected the quality of video in the C6: gain, shutter speed, iris control, 
and white balance. Kendal and I spent considerable time in the C6 devising the parameters 
for the pilot study: I took notes and asked questions as he went through the process of setting 
up the equipment and filming test shots. 
Even though Kendal was familiar with the objectives and parameters of my pilot 
study, I briefed him about the objectives and parameters of my current research before 
classes began. I was concerned that student requests for information might additionally 
burden Kendal's already chaotic workday, so we agreed that all student requests for 
information would be filtered through me. For example, when students requested 
information from Kendal—by phone or email—he referred their questions to me. We also 
coordinated the tour date and classroom visit before classes began. 
Data Collection 
I collected data during each day of my observation: 15 out of 37 class days that comprised 
the summer session that meets five days a week for eight weeks. A national holiday and two 
work days—where students gathered outside of class to work in their groups—took three of 
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the original 40 days of class; thus, the total number of days students spent in the classroom 
was reduced to 37. The service-learning project combined all of the communication 
principles underpinning the course and, thus, spanned 20 percent of the semester. Devoting 
20 percent of the semester to the service-learning project and to my observation provided 
two benefits: (1) it allowed students ample time to interpret and respond to the assignment 
parameters, and (2) it allowed me ample opportunity to observe student behavior over a 
substantial period of time. 
During the 15 days of my observation, I collected five types of data (see Tables 3.3 
and 3.4 for a detailed list): video and audio recordings of group activity; video and audio 
recordings of focus group interviews; student documents; observation notes; and 
communications with students, Brandon, and Kendal. As Table 3.2 illustrates, the data were 
chosen because they reveal insights into students' communication processes and products. 
Data and Analysis 
Problem Research Question Data Analysis 
DV and audio recordings Illustrative examples 
Professional communication 
pedagogy routinely uses abstracted 
Focus group interviews Coding Scheme / illustrative 
examples 
rhetorical situations to simulate 
professional communication 
problems: Linear, text-based 
descriptions of rhetorical situation do 
not account for synergy between 
person and space/place—the 
physical materiality, or physicality, of 
space that affects the ways in which 
rhetors interpret and respond to 
rhetorical situation. 
What role does physicality play in 
rhetorical situation? 
Audience analysis reports Coding Scheme / Rhetorical 
analysis 
Filming instructions Visual analysis 
Observation notes Illustrative examples 
Communication with students, 
Brandon, and Kendal Illustrative examples 
Table 3.2: Data were collected that represent student-groups' interpretations of rhetorical situation (i.e., Focus 
Group Interviews and Audience Analysis Reports) and responses to rhetorical situation (i.e., filming instructions). 
Video and audio recordings 
I collected digital-video and audio recordings of students' interactions with one another and 
with space/place. For example, during the VR tour, the recordings of group activities reveal 
students' positions within the room, the ways in which they interact with the filming 
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equipment and other technology, and the nature and number of their questions to Kendal. I 
use the data as illustrative examples (excepting the focus group interviews, which are 
discussed in more detail below). 
Each day of my observation, I collected video and audio recordings of team work. At 
the inception of the study, each team was recorded via a camcorder and audio recorder. 
However, I quickly learned that filming individual teams was a waste of resources. The 
nature of the classroom and the service-learning project prohibited teams from staying in 
one position for extended periods of time. Because each class section had access to only two 
camcorders, the teams had to alternate their time with the equipment. As a result, teams 
continually shifted between their workstation and the filming equipment. When the classes 
met in the computer lab—which occurred once a week—teams shifted among computers, 
workstations, and equipment. Thus, filming the interactions of individual teams was not 
possible. For one thing, logistically, I could not follow each team with a video camera. 
Secondly, if I had employed camera operators to follow each group between the various 
stations, the learning environment would have been over-crowded, and the intrusion upon 
team work would have been detrimental. Thus, by the second week of my observation, the 
cameras in the room were decreased to three: one at the front of the room and one at the 
back. The two cameras recorded the classroom activity. On several occasions, I also focused 
camcorders directly on the equipment—for example, while teams were testing their 
instructions. During the VR tour, two video cameras were used to capture activity: one was 
placed on the right side of the staging area and one was placed on the left side. In addition, 
one team set-up one of the two team camcorders and filmed the application running in the 
C6. 
The camcorders used to film student work were Canon Elura, which do not have 
external microphones. In addition, the nature of group activity prohibited the use of desktop, 
lavalier, or other microphones to capture quality audio while filming. As a result, the quality 
of audio on these digital video recordings is, in too many cases, indecipherable; however, by 
requesting that one member of each group carry a minicassette corder between each 
workstation, I gain additional information regarding the teams' interpretations of and 
responses to the service-learning project's rhetorical situation. 
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As depicted in Table 3.3, the sheer volume of video and audio data collected is 
staggering. The first day of my observation—in which, on the first day of class, I presented 
the details of my study to both 
classes and asked for their 
participation—I recorded two 
hours of video. During the first 
two days of the service-learning 
project, I recorded 20 hours of 
video and audio. During the 
remaining classroom observations 
I recorded four hours of video and 
10 hours of audio each day—the 
only exceptions are the VR tour 
day, in which I recorded five 
hours of data for the Tour Group 
(the amount recorded in the Class 
Group did not change); the two-
day focus group interviews, in 
which I recorded only one hour of video and audio data; and the two days for student 
presentations, in which I recorded one hour of video data for each course section. In total, I 
collected 69 hours of video data and 141 hours of audio data. 
Since my research focuses on the role physicality plays in students' interpretations of 
and responses to rhetorical situation, I transcribed video recordings of the days that logically 
exhibited activity that is most pertinent to my study—the day that the Tour Group 
took the VR tour (five hours) and the Class Group was visited by Kendal (three hours18) and 
the days of the focus group interviews (four hours). In all cases, multiple video cameras 
were filming activities in each course section. I transcribed video recordings of the day of 
18 One of the three hours filmed on this day was recorded by a group of students as they struggled to locate the 
correct settings on the camcorder. Although I do not analyze that particular hour of film for my dissertation, I 
do plan to use the data in a follow-up study. 
Electronic Data Collected and Transcribed 
Type of 
Data 
Activity 
Recorded 
Group 
(tour vs. 
class) 
Hours 
Collected 
Hours 
Transcribed 
Group CG 31 3 
S 
Work TG 34 5 
§ Focus 
Group 
Interviews 
CG 2 2 
TG 2 2 
Total Hours of Video 69 12 
Group CG 67 2 
=§ 
Work TG 70 3 
< Focus 
Group 
Interviews 
CG 2 2 
TG 2 2 
Total Hours of Audio 141 9 
Total Hours of Data 210 21 
Table 3.3: Ten percent of the total electronic data collected was 
transcribed. 
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the VR tour and of Kendal's classroom visit because it represents the only day in which 
classroom activities in both sections were not identically structured. I chose to transcribe 
video recordings of the focus group interviews in order to observe the ways in which each 
group interpreted its experiences with VR (the VR tour for the Tour Group and the 
simulated VR environment for the Class Group). 
In addition, I transcribed audio data during the focus group interviews (four hours) 
and during students' initial interactions with the video equipment (two hours). In total, I 
transcribed 12 hours of video data and nine hours of audio data, or ten percent of the total 
electronic data collected—which includes both audio and video. 
Focus group interviews 
I collected data from focus group interviews because their analysis enables me to investigate 
students' interpretations of the service-learning project's rhetorical situation. 
Each group participated in a focus group interview. A proviso of the interview 
necessitated that each group bring a draft of its instructions; Brandon required rough drafts 
of each group project the day before focus group interviews were scheduled. The interview 
questions (provided in Appendix D) focused on three main areas of the service-learning 
project: tools, interpretations, and responses. 
I interviewed each focus group during the regularly scheduled class-time; Brandon 
granted two consecutive work days for the interviews. On the first day, I interviewed two to 
three groups from each section while the other groups used the work day to work on their 
project. On the second day, I interviewed the remaining groups while those groups who 
interviewed the day before used the work day to work on their projects. In short, I 
incorporated class activities and time as fully as possible into my study, so as to minimize 
the amount of extra time students devoted to my research; thus, the focus group interviews 
fit within the non-intrusive parameters of my methodology. 
The interviews were held in an empty classroom and ranged in time from 30 to 45 
minutes. When a group entered the classroom, they were seated around a table with the 
instructions placed in the center. A camcorder, focused on the instructions, captured the 
activity as students responded to my questions. The focus on instructions, rather than 
individuals, was a deliberate choice: I did not want them to filter their responses due to 
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camera-shyness or other anxieties. I used a microcassette-corder to capture audio and 
transcribed each interview. 
Observation notes 
I collected observational data in order to further investigate student interactions within the 
VR and classroom contexts. My dual roles in both classes—as a participant observer and as 
a communication expert (in that I had academic, professional, and pedagogical experience 
with professional and technical communication)—enabled me to become an integral part of 
the classroom community. For example, my participant observer status normalized my 
presence; as a result, students felt comfortable asking me specific questions about the 
context of the C6 and/or the content of their work. Throughout my observations and 
interpretations of student activity, I was cognizant of the ways in which my transcribed 
representations were skewed (Silverman 2004). Although my notes inevitably tell my story, 
I was mindful of potential biases and continually engaged in reflexive practice. As a 
participant observer, I brought professional, pedagogical, and academic experience to my 
observations of students' activities. 
Professional experience. My experience as a technical communication instructor and 
my experience as a communication coordinator at VRAC enabled students to view me as a 
content expert and client for their filming instructions; my arrangement with Kendal 
concerning ways in which to answer student questions reinforced my status as an expert 
client. My two years at VRAC, for example, qualified me to answer student questions about 
technical specifications of the equipment used in the C6, about workflow within the C6 and 
the staging area, about the ways in which quality digital video would be used to promote 
research at VRAC, and other context-specific information. My experience using cameras 
and camcorders within the C6 and my experience editing preexisting images further 
qualified me to answer questions about optimal settings for capturing both the application 
and the subject (see Figures 3.2-3.5). Both groups (Tour and Class) had the same 
opportunity to ask me questions regarding the purpose, context, and/or audience of the 
service-learning project. 
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Pedagogical experience. In addition to my experience at VRAC, I also have experience 
teaching technical communication. As a professional communication instructor and scholar, 
I am trained and have experience in many aspects of technical communication—such as the 
theory, principles and processes of effective written, oral, visual, and electronic 
communication typically encountered in technical disciplines and workplaces. As a result of 
my training and experience, students viewed me as a content expert in this academic and 
professional field. 
Academic experience. Finally, my experience as a professional communication graduate 
student entailed extensive training in effective and ethical methods of ethnographic 
observations and provided three previous opportunities to conduct qualitative workplace 
studies: a study of email practices, a study of communications within a social movement 
organization, and the pilot study for my present research. In each case, I was careful to 
ensure, as much as is possible, that my observations did not disrupt or influence participants' 
work; thus, my method for collecting observation notes depended on the affordances offered 
by each workplace situation. Whereas my study of email practices required that I sit quietly 
and transcribe my simultaneous observations of several participants, my observation of a 
social movement organization prohibited on-site observations of participants, so my 
observations were largely reflective and focused exclusively on my interactions with the 
participants—rather than participants' interactions with each other. 
During my observation of the two technical communication courses, transcribing 
observation notes during class time was not possible: Due to my status as a participant 
observer, I could not disengage myself from activities within the class. Thus, I transcribed 
my reflections after each class. I wrote brief paragraphs about interesting activities, snippets 
of dialog, and/or hierarchical outlines of group dynamics. I use these observation notes as 
supporting examples in my analysis, especially when describing situations where my 
observations focused on activities that were not recorded via video or audio. 
Student documents 
I collected student documents because the data allow me to investigate students' 
interpretations of rhetorical situation, such as the ways in which students conceptualize their 
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audience in the audience analysis report, and their responses to rhetorical situation, such as 
the ways in which students' conceptualizations of the project's purpose, audience, and 
context are manifest in the filming instructions. 
Although I collected final drafts of student-groups' portfolios—submitted in this 
order in their class: project proposal, audience analysis report, progress report, oral 
presentation slides, analysis of oral 
presentation, and filming instructions—I 
focused my analysis on two of these, the 
audience analysis reports and the filming 
instructions (see Table 3.4). The audience 
analysis report provides evidence of 
students' interpretations of the target 
audience—whether the audience is 
described as Brandon, VRAC, or VRAC 
sponsors; envisioned as using the 
instructions in the C6, the staging area, or 
another scene; and/or assumed to have a 
prior knowledge of camcorders and/or 
filming techniques. Given that the 
audience analysis reports were submitted early in the service-learning project, such 
conceptualizations of the project's target audience influenced the ways in which students 
constructed their final documents; thus, I paired my analysis of the reports with an analysis 
of the filming instructions to create a more comprehensive picture of students' 
interpretations of and responses to the rhetorical situation of the service-learning project.19 
My private communication with students, Brandon, and Kendal was also collected. 
This communication included email messages and notes from conversations. Two student 
groups, for example, emailed specific questions about the project; my knowledge of the C6 
and of research at VRAC enabled me to answer their context-specific questions. In addition, 
the email exchanges and conversations between Brandon and me prior to the start of the 
Textual Data Collected 
Description Group Collected Analyzed 
Project CG • X 
Proposal TG • X 
Audience CG • • 
1 Analysis TG • • 
E 
§ Progress CG • X S Report TG y X 
Presentation 
Analysis 
& Slides 
CG • X 
TG • X 
Instructions 
CG • • 
TG • • 
Table 3.4: Sixty percent of the textual data collected was 
analyzed. 
19 Future analyses are planned that will utilize much of the remaining textual data. 
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semester reveal the process of designing a study that met both Brandon's needs as an 
instructor and my needs as a researcher. 
Data Analysis 
The purpose of my analysis is to help me reconstruct the ways in which students interpreted 
rhetorical situation—the purpose, audience, and context of the service-learning project—and 
the extent to which their interpretations are manifested in the final product. In doing so, I 
discovered that students' lack of a conceptual framework for interpreting the context of the 
C6 affected the ways in which they interpreted and responded to the purpose and audience 
of the service-learning project. In other words, my analysis reveals the critical role that 
physicality plays in rhetorical situation; without an inclusive and comprehensive 
interpretation of the physicality of context, responses to rhetorical situation do not 
adequately fulfill the purposes or meet audience expectations for the communicative act. 
Thus, in order to reconstruct students' interpretations of and responses to rhetorical 
situation, as much as possible, my analysis focuses on three primary data sets: audience 
analysis reports, focus group interviews, and final products. 
I first organized and categorized the data. Then, I developed, tested, and applied a 
coding scheme. I coded the data—specifically focused on each team's audience analysis 
report and transcripts of focus group interviews—according to the three primary categories 
that together form rhetorical situation: context, purpose, and audience. Next, I culled data 
from my observation notes and used them as illustrative examples—specifically, the ways in 
which students gathered pertinent information and co-constructed the project. I then 
developed, tested, and conducted a visual analysis of students' final projects—specifically 
focused on the legibility of the visual designs. Finally, I conducted three, separate inter-rater 
reliability tests: two tests for my coding scheme and one test for my visual analysis. The 
results of my analysis help me to characterize the ways in which the differences between the 
Class Group and Tour Group's interpretations of rhetorical situation manifest in the final 
product. 
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Coding Scheme: Audience Analysis and Focus Group Interviews 
Since my research question investigates the role of physicality on students' interpretations of 
and responses to rhetorical situation, my coding scheme focuses on the purpose, context, and 
audience of the service-learning project. Thus, the coding scheme I apply to both the verbal 
(focus group interviews) and textual (audience analysis reports) data are identical. The 
distinctions between the two data sets are described in more detail below. The complex 
coding schema is presented in two tables (Tables 3.5 and 3.6): Table 3.5 illustrates my code 
for topical segments that refer to context and/or purpose, and Table 3.6 illustrates my code 
for topical segments that refer to audience. 
The audience analysis reports were created as specific responses to the service-
learning project; each student-group had to describe, in detail, the ways in which their 
filming instructions were designed to meet the specific needs of the target audience. Thus, 
the purpose for the audience analysis reports was for student-groups to demonstrate (to 
Brandon) their complex understanding of the target audience. In contrast, the purpose of the 
focus group interviews was to capture the ways in which students interpreted, or 
conceptualized, the purpose, audience, and context of the service-learning project. The 
interviews obtained explanatory and/or descriptive information about each team's 
communication process after they had already begun to respond to the service-learning 
project's rhetorical situation. Thus, although the focus group interviews resemble protocol 
analysis—in that participants were asked to comment on the sequence of events they used 
when they interpreted the service-learning project's rhetorical situation—my analysis of the 
focus group interviews adopts a verbal analysis method: that is, tabulating, counting, and 
drawing "relations between the occurrences of different kinds of utterances to reduce the 
subjectiveness of qualitative coding" (Chi 1997,277,273). Chi's method analyzes 
qualitative data for impressions or trends, develops codes that reflect the impressions/trends, 
and quantifies the coded data (ibid, 281). Following Chi, my coding scheme (see Tables 3.5 
and 3.6) captures, codes, and quantifies student-groups' interpretations of the service-
learning project's rhetorical situation. The first step in this complex process involves the 
identification of topical segments related to rhetorical situation. 
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Topical Segments: Identification and Inter-rater Reliability. A topical segment is a 
sequence of words related to the same subject. The coding scheme characterizes topical 
segments that relate to audience, purpose and/or context—elements that indicate the ways in 
which students interpret the rhetorical situation of the service-learning project. Topical 
segments can vary in length; some topical segments may encompass several conversational 
turns involving multiple speakers, while others may include brief phrases or fragments of 
sentences. Alternatively, one conversational turn can contain several topical segments. The 
topical segments can also vary in mode: Some topical segments are interrogative, while 
others are indicative. In addition, topical segments may include more than one topic. For 
example, the following sentence raises issues related to usability and describes the lighting 
conditions in the CAVE context; thus, this sentence has two topical segments: 
Topical segment about 
paper brightness as it 
affects usability 
The extra bright paper helps users see the text and diagrams in darker environments very 
well. 
Topical segment about lighting conditions in 
the CAVE 
I identified topical segments that explicitly state, imply, or in some way reflect 
student-groups' interpretations of the project's context, purpose, and audience by rereading 
transcripts of the focus group interviews and audience analysis reports and grouping 
passages according to explicit or implied references to the context, purpose, and audience of 
the service-learning project. 
I tested my identification of topical segments with another coder, a second-year 
Ph.D. student in rhetoric and professional communication. In this inter-rater reliability test 
(Rubio 2003; Gray & Densten 1998; Chi 1997), I wanted to determine the percent of 
agreement between me and the other coder as to what comprises a topical segment. I trained 
the coder by explaining the purpose of my study and defining each of the codes in Tables 
3.5 and 3.6.1 then demonstrated how I had applied the coding scheme to several pages of 
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transcripts and reports. Next, I watched and critiqued as the coder applied the coding scheme 
to several more pages of transcripts and reports. 
I asked the coder to code 20 percent of all textual data in their original form, using 
the three broad categories of purpose, context, and audience that I had defined. The coder 
used my categories to distinguish topical segments from other text (i.e., text that is unrelated 
to rhetorical situation) in both the audience analysis reports and the focus group transcripts. I 
compared my coding results to the coder's results and determined a 94.9 percent agreement 
as to what comprises a topical segment. The results demonstrate that my topical segments 
and coding are not idiosyncratic because another relevantly educated and trained colleague 
could use my coding scheme with similar results. 
When I provide examples of topical segments from student-groups' focus group 
interviews, I use double parentheses, (( )), in order to clarify information that is lost when a 
quote is taken out of context. When quoting specific students, I identify them according to 
which course section they are in (Class Group, CG, or Tour Group, TG), which student-group 
they are in (the Class Group has four student-groups, numbered 1-4, and the Tour Group has 
three student-groups, numbered 5-7), and which specific student is speaking (each student-
group in both sections has either three or four members, identified as S1-S4). Thus, student 
#3 from Class Group #4 is identified as CG-4/S3. 
Context. Topical segments related to context illustrate three primary conceptualizations 
student-groups express about the physical context within and surrounding the C6: lighting 
conditions, physical space, and technological equipment. The unusual lighting conditions, 
the limited physical space, and the amount of technology and equipment used in the CAVE 
and in the staging area are the most important hurdles students' filming instructions must 
overcome. Thus, the ways in which student-groups describe the light conditions, equipment 
placement, room design, and/or filming perspective reflect their interpretations of the 
space/place within which their instructions will be used. The coding scheme identifies all 
topical segments about one or more of the following physical features of the context: 
• CL (cave lighting): describes light conditions in the CAVE and/or staging area, 
including references to darkness, visibility, exposure, and other light-related 
topics. 
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• CS (cave space): describes the physical space in the CAVE and/or staging 
area, including placement of the filming equipment, layout of the staging 
area, physical characteristics of the CAVE, placement of computer desks and 
monitors, and other space-related topics. 
• CE (cave equipment): describes technological equipment in the CAVE and/or 
the staging area, including computers, projectors, screens, and other context-
specific equipment. 
For example, in the following statements made during a focus group interview, two students 
from the Tour Group describe the physical space of the C6 and the staging area (CS). 
TG-1/S1 : At first, I thought they ((audience)) were actually going to be in the actual 
cave—they were gonna be in there as it records around them—but there's not room. 
TG1/S2: Because if you're inside a 10ft.x 10ft. room, it gets really crowded really quick 
(sic). 
Purpose. Topical segments related to purpose illustrate two primary student attitudes 
toward the purpose for the filming instructions: consequential to the target audience and 
inconsequential to the target audience. I am interested to know whether students felt that the 
service-learning project was worthwhile: whether students viewed the project as having a 
direct impact on the client for whom it is intended. The coding scheme identifies all topical 
segments about the following student attitudes toward the service-learning project's 
purpose: 
• PC (purpose as consequential): defines the purpose for the filming instructions 
as consequential to the target audience, in that the instructions fill a void 
within the organization and will have positive impact on the target audience. 
• PI (purpose as inconsequential): defines the purpose for the filming 
instructions as inconsequential to the target audience, in that the instructions 
are not necessary and, thus, will not have an impact on the target audience. 
For example, in the following statement made during a focus group interview, a student 
from the Class Group describes the purpose for the filming instructions as inconsequential 
(PI): 
CG-1/S4: It's harder to see why we're doing this. At first, I was like, okay, save like ten 
hours a week for him. And that's definitely a time saving and money savings, but now it 
just doesn't seem like it's doing much. 
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Audience. Topical segments related to audience illustrate three primary student 
conceptualizations concerning the target audience of the instruction manual: assumptions 
about audiences' prior knowledge; descriptions of audiences' potential interactions with the 
instructions; and definitions of potential audiences—including the course instructor, VRAC, 
or VRAC sponsors. The coding scheme identifies all topical segments about the service-
learning project's target audience: 
• AA (audience assumptions): describes assumptions about audience's prior 
knowledge, such as their familiarity with filming equipment and C6 
environment. 
For example, the following sentence taken from one Tour Group team's 
audience analysis report describes assumptions about the audience's prior 
knowledge (AA): 
TG-5: One characteristic that became apparent was that most of the people 
operating the C6 come from a technical background and are in their early 
thirties. 
• AI (audience interaction): describes how audiences will interact with and use 
the instruction manual, including various ways audiences may hold, write on, 
read, and other topics that refer to the ways in which audiences may 
physically interact with the manual. 
For example, the following statement, taken from the focus group interview 
of a team in the Class Group, describes how audiences might interact with the 
filming instructions (Ai): 
CG-1/S2: We originally were talking about attaching them ((instructions)) to 
the tripod, but there were questions about how well the audience could 
interact with them while they were on the tripod. 
• AD (audience defined) 
o ADI (audience defined as course instructor): Brandon DeWitt is 
specifically mentioned and described as the target audience. 
For example, the following sentence, taken from the audience analysis 
report of one team in the Class Group, defines the primary audience 
as the instructor (ADI): 
CG-3: The audience of this communication is the students' professor. 
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This professor is a European American male in his forties with a B.S. 
and a M.A. received from [Midwestern]20 University. 
o ADV (audience defined VRAC staff): Persons employed by or 
conducting research at VRAC are described as the target audience. 
For example, the following sentence, taken from the audience analysis 
report of one team in the Tour Group, defines the audience as VRAC 
staff (ADV): 
TG-7: The targeted audience of this manual is the VRAC staff and/or 
operators of the C6. 
o ADS (audience defined as VRAC corporate and/or government sponsors): 
Agencies external to the university who supply funding—through 
government or corporate grants—are described as the target audience. 
For example, the following statement, taken from the transcript of one 
team in the Tour Group, defines the audience as a company (ADS): 
TG-7/S3:1 was thinking that we were writing these for an actual 
company, an agency, that was renting it ((the C6)) out. 
o ADG (audience defined as graduate or undergraduate students): 
students—graduate or undergraduate—are considered the primary 
audience. 
For example, the following statement, taken from the transcript of one 
team in the Tour Group, defines the audience as students (ADG): 
TG-5/S1 :1 thought they were gonna be more students, you know. 
o ADR (audience defined as researchers): researchers includes references 
to academics and, in some cases, faculty (but only if faculty research 
is mentioned or implied). 
For example, the following sentence, taken from the audience analysis 
report of one team in the Class Group, defines the audience as 
researchers (ADR): 
20 The name of the degree-granting institution has been replaced with a pseudonym in order to protect the 
identity of the instructor. 
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CG-2: The majority of the users are academic/research oriented 
people. 
o ADU (audience defined is undetermined): audiences will sometimes be 
described in terms that are too broadly defined to be of any use as an 
audience analysis. 
For example, the following statement, taken from the focus group 
transcript of one team in the Class Group, defines the audience too 
broadly (ADU): 
CG-1/S2:1 wasn't really exactly clear who was going to be using them, 
but I think that's the point of the instructions in general—that you 
aren't really sure who your audience is and what kind of experience 
they're going to have. 
Inter-rater Reliability for Coding of Purpose, Context, and Audience. I 
conducted a second inter-rater reliability test in order to determine whether a non-VR-
expert, non-trained colleague with a relevant education could accurately identify the level of 
specificity in the coding scheme (Rubio 2003; Gray & Densten 1998; Chi 1997). While the 
first coder simply coded for topical segments, the second coder identified the specific, and 
more nuanced, sub-categories of purpose, context, and audience. I conducted a second inter-
rater reliability test in order to determine the level of agreement between my coding of the 
topical segments and the coding done by another rater, a non-VR-expert with a background 
in rhetoric. The second coder was a third-year Ph D. student in rhetoric and professional 
communication. In this inter-rater reliability test I did not provide the same detailed training 
as in the first test. Rather, I simply explained the purpose for my study and described and 
defined the coding scheme. 
In order to provide the second coder with a representative sample of all verbal data, I 
first constructed a table that listed each topical segment that I coded (see Appendix G). I 
then randomly selected 20 percent of the topical segments from each group's audience 
analysis report and focus group transcript. Finally, the results of our codes were compared 
and I determined that this second coder agreed with my coding 89.2 percent as to what 
constitutes nuanced distinctions between the sub-categories of each of the three broadly 
defined topical segments: purpose, context, and audience. 
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Quantification. The following tables were used to code each team's audience analysis 
reports and transcripts of focus group interviews. The codes were applied to all of the topical 
segments that related to context, purpose, and audience. The resulting coded data were then 
quantified. 
The codes in Table 3.5 address students' interpretations of context and purpose for 
the filming instructions. Any topical segment that provides a physical description of the C6 
context is coded as CL (cave lighting), CS (cave space), and/or CE (cave equipment). Likewise, 
any topical segment that defines the purpose for the filming instructions is coded as PC 
(purpose consequential) or PI (purpose inconsequential). The codes in Table 3.6 address 
students' interpretations of the target audience for the filming instructions. Any topical 
segment that describes assumptions about audience's prior knowledge and/or experience is 
coded as AA (audience assumptions). Any topical segment that describes how the audience 
will interact with and use the manual is coded as AI (audience interaction). Any topical 
segment that defines the audience is coded as AD (audience defined) and is subcategorized as 
follows: ADI (audience defined as course instructor), ADV (audience defined as VRAC), ADS 
(audience defined as VRAC sponsors), ADG (audience defined as graduate or undergraduate 
students), ADR (audience defined as researchers or academics), ADU (audience undetermined). 
Coding Scheme Rubric: Context and Purpose 
Code Description Examples 
CL=cave lighting CL describes light conditions in 
the C6 and/or staging area 
CL example from audience analysis report 
Instructions will be viewed in potentially low lighting, within the C6 chamber. 
1 CL example from focus group transcript S1: Seeing how dark it was really helped. S2: Yeah, it's dark-dari< to the point that you could trip over your own feet. 
5 
•s 
= 
CS=cave space CS describes physical space in 
the C6 and/or staging area 
CS example from audience analysis report 
The reader will encounter the document within very limited space. 
£2. 
I 
& 
5 
CS example from focus group transcript 
S2: We're not sure, because we didn't know, like, where the camera should be placed. 
S3: It's gonna be right here ((pants to diagram)) isnl it? Cause that's the front projector. 
o 1 
CO 
I 
CE=cave equipment CE describes 
equipment/technology in the C6 
and/or the staging area 
CE example from audience analysis report 
The light has a flexible arm that will allow it to be shown on other surfaces besides just the 
instructions. This will help overcome the general darkness of the facility without interfering with the 
projectors. 
CE example from focus group transcript 
S3: Yeah, there were so many questions that day ((day of Kevin's classroom visit)). 
S4: Like the monitor ((display Kevin uses instead of LCD)), situational issues, addressing the actual 
projector, having to make sure that's off. A lot of stuff like that. 
S 
i 3 
5 
S g 
II 
PC=purpose 
consequential 
PC defines purpose as 
consequential (i.e., project will 
have a direct influence on it's 
target audience) 
PC example from audience analysis report 
Ultimately, the Quick Start Guide will aid the patrons in creating a high quality video on their own, so 
VRAC specialists are able to spend more time fulfilling their other duties, 
PC example from focus group transcript 
S3: And now 1 realize it's a lot more research, and then very few real tours. And so, you 
know...they'll ((i.e., the audience)) probably need a little bit better video quality because they're 
going to be showing professionals, not just going, "Hey, check this out; that looks cool," 
0- I1 PI=purpose inconsequential PI defines purpose as inconsequential (i.e., project will not have a direct influence on it's 
target audience) 
PI example from focus group transcript 
S1: Well, like you were saying how the amount of time he's ((Kendal)) gonna save and how he 
wants this manual to be used so he doesnt have to do anything. But he's gonna be there anyway, 
you know. 1 mean, it's gonna save him time, but we're kinda wondering exactly in what ways. 
Table 3.5: The coding scheme used to detect instances in which students discussed the context and purpose of the service-learning 
project was applied to audience analysis reports and focus group interview transcripts. 
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Coding Scheme Rubric: Audience 
Code Description Examples 
AA=audience assumptions AA describes assumptions 
about users knowledge, 
experience, etc. 
AA example from audience analysis report 
This audience will have their own camera which would be a much higher quality than the one 
provided to the intended audience. 
AA example from focus group transcript 
S2: And so, they'll probably know how to set it up on the tripod. They'll know where the power 
button is and all that. 
T5 
Al=audience interaction AI describes how audience will 
interact with and use the 
manual 
AI example from audience analysis report 
Rather than rigid laminated pages, the card stock pages allow the user to mark additional 
settings or reminders throughout the instructions. 
i 
g 
AI example from focus group transcript 
S1: They're going to have to hold it in their hand, so we chose to have a smaller size. 
5, 5 
AD=audie 
nee 
defined 
ADhaudience 
defined as 
course instructor 
ADI describes primary target 
audience as course instructor 
ADI example from audience analysis report 
The audience of this communication is the students'professor, [Brandon DeWrtf\. 
8 
S 
T3 
5 
S 
F 
ADV=audience 
generally defined 
as VRAC 
ADV describes primary target 
audience, in general, as VRAC 
staff 
ADV example from audience analysis report 
The intended audience of the quick start guide is first time filmmakers in the C* chamber. 
1 
Ê 
1 
ADS=audience 
defined as VRAC 
sponsors 
ADS describes primary target 
audience as VRAC corporate 
and/or government sponsors 
ADS example from focus group transcript 
K: How do you envision the audience now? 
S1:1 thought they were gonna be more students, you know. Like, not all these sponsors and 
stuff coming in to film. 
ADG=audience 
defined as 
graduate or 
undergraduate 
students 
ADG describes primary target 
audience as graduate or 
undergraduate students 
ADG example from audience analysis report 
The high profile clients are gonna bring in their own equipment. They're gonna know how to 
film. Like the féfense people, they know how to do this stuff. They've been trained in doing this 
stuff, so the manual isn't really for them, perse. It's forindicuduals who have limited 
experience—students who don't have much access. 
ADR=audience 
defined as 
researchers or 
academics 
ADR describes primary target 
audience as researchers or 
academics 
ADR example from audience analysis report 
The majority of the users are academic/research oriented people (sic). 
ADU=audience 
defined is 
undetermined 
ADU describes primary 
audience too broadly 
ADU example from audience analysis report 
The VRAC facilities including the C6 are used by many different individuals and groups to 
conduct a wide range of research. 
Tab e 3.6: The coding scheme used to it entity topical segments related to audience was applied to audience analysis reports and focus group 
interviews. 
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Visual Analysis 
In order to determine the ways in which students' interpretations of the service-learning 
project's rhetorical situation manifest themselves in the final product, I conducted a visual 
analysis of each team's filming instructions. Since lighting is the key factor that 
distinguishes the C6 from other filming contexts, my visual analysis focused on the 
legibility of teams' filming instructions: the extent to which the instructions are legible in 
the low light conditions of the C6. Because legibility is a key component of usability, I 
chose not to separate the two processes: Rather, the legibility matrix I use (see Table 3.7) 
reflects the ways in which typography, spatial cues, and images combine to help users 
navigate through the document (Kostelnick and Roberts 1998,47-75; Schriver 1997, 149-
359). 
The interdependency of the legibility and usability of a document is noticeable in 
instructional documents, where readers are reading the documents in order to do something: 
a process referred to as reading to do (Schriver 1997,291; Kern 1985; Sticht 1977). When 
reading to do, readers frequently shift their attention between a specific task, such as setting 
up a tripod, and a specific passage, such as enumerated procedures that explain how to set­
up a tripod. Repeated shifts in attention necessitate that instructions typically contain four 
interrelated components: minimal text, enumerated procedures, instructional graphics, and 
emphasized headings. 
• Minimal text. The text is brief and often serves a supporting role. Too much 
text can prohibit readers from completing the task at hand by making it 
difficult to move between the task and the text. Thus, text that details specific 
steps must only provide information pertaining to the task at hand; all other 
text is used to clarify graphics or visuals that illustrate the steps readers are 
intended to follow. 
• Enumerated procedures. Numbers or bullets guide readers through specific 
steps, or process-oriented instructions. Karen Schriver describes enumerated 
procedures as characteristic of "[t]exts that enable 'reading to do'" (1997, 
290). Step-by-step instructions detail the exact steps readers must follow in 
order to complete the task at hand. 
• Instructional graphics/visuals. Graphics help users visualize the step-by-
step instructions. Research suggests that instructional graphics serve to 
simplify complex processes (Ganier 2001; Winn 1989; Doheny-Farina 1988). 
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• Emphasized headings. Typographic emphasis reflects an organizational 
hierarchy between individual steps and between sections, thus enabling 
readers to visually move throughout the document. A primary concern of 
instructional documents is usability—can readers successfully navigate 
between the instructions and the task? A key component of usability is the 
use of headings that visually reflect the organization and hierarchy between 
each step and between each section of the document (Kostelnick & Roberts, 
1998; Southall 1984). 
Thus, instructional genres must employ accessible visuals and a carefully chosen 
typographic design that enable readers to quickly locate pertinent information—or return to 
specific places within the instructions—in order to complete the task at hand. In addition to 
the design features of instructional genres, the low-light conditions of the C6 environment 
necessitate an additional focus on legibility. 
• Typeface legibility. The type size, style, and treatment must be legible in low 
light conditions. Legibility is the frontline to usability, especially in the low-
light conditions of the C6. If the type is not large enough to read in low-light 
conditions, then the document has failed to successfully respond to the 
rhetorical situation. In short, "legibility concerns the features of typography 
that make it easy for people to read text" (Schriver 1997,251). 
My visual analysis adopts a Visual Language Matrix (Kostelnick & Roberts 1998; 
Kostelnick 1989; Kostelnick 1988) in order to analyze the visual language of student-
groups' filming instructions. The matrix (see Table 3.7) is categorized according to the four 
levels of visual design—intra, inter, extra, and supra. The four levels of visual design 
represent a range from local-, or intra-, level design (typeface size and treatment) to large-
scale, or supra-level, design (overall size and shape) of a document. The four levels of visual 
design may be manifest in three coding modes—textual, spatial, and graphic. The coding 
modes represent the elements that make designs visible and make the documents more 
visceral: the text, graphics, and arrangement that enable readers to move through the 
document. The heuristic provides a schema for discussing and analyzing the visual design of 
student-groups' filming instructions. 
As one moves through the matrix (from left to right, top to bottom), the units of 
analysis move from visual perceptions of the document (the ways in which typography and 
images affect readers' perceptions of the task at hand) to kinetic perceptions of the 
document (the ways in which readers physically interact with the document). In other words, 
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the intra-spatial level of analysis focuses on the effects of single lines of text, while the 
supra-spatial level of analysis focuses on the effects of interacting with the entire 
document—the shape and orientation of the document, and the effects of shape and 
orientation on task completion. 
Intra-level design elements. Intra-level design focuses on local-level variations of 
textual design on a single line. 
Intra-textual design includes elements such as typeface (serif vs. sans serif), type size (lOpt. 
vs. 16pt.), type case (upper vs. lower case), and treatment (italics, bold, shadow, outline). An 
intra-textual analysis helps me to determine whether or not a specific typeface is appropriate 
for low light conditions. 
Intra-spatial design includes such elements as spacing between characters and words. An 
intra-spatial analysis helps me to determine whether character and word spacing contribute 
to or detract from legibility in low light conditions. 
Intra-graphic design includes punctuation—periods, commas, colons, and others. An intra-
graphic analysis helps me to determine whether or not punctuation increases the 
comprehension of a specific task. 
Inter-level design elements. Inter-level design focuses on the comprehension and 
accessibility of an entire textual field—the lines, paragraphs, and other discrete units that 
structure the text for specific purposes and/or readers. 
Inter-textual design includes such elements as headings and numbers. An inter-textual 
analysis helps me to determine whether or not headings or numbers effectively guide readers 
through specific tasks. 
Inter-spatial design includes such elements as line length, paragraphs, lists, text 
arrangement, and leading. An inter-spatial analysis helps me to determine whether or not the 
quantity and arrangement of text is appropriate for the completion of tasks in low light 
conditions. 
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Inter-graphic design includes such elements as bullets, grayscales, and highlighting. An 
inter-graphic analysis helps me to determine whether or not bullets, shading, and/or 
highlighting emphasize important, task-related information. 
Extra-level design elements. Extra-level design focuses on visual elements that are 
external to the main text of a document; in extra-level design, text plays a supporting role 
only. 
Extra-textual design includes such elements as labels, call-outs, captions, and legends— 
elements that serve to clarify visuals in a document. An extra-textual analysis helps me to 
determine the clarity of visuals and whether or not the relationship between visuals and text 
contributes to task completion. 
Extra-spatial design includes such elements as the size and perspective of images. An extra-
spatial design helps me to determine whether or not images contribute to task completion in 
low light conditions. 
Extra-graphic design includes such elements as the line weight/shading, details (line 
drawing vs. photograph), and color of images. An extra-graphic analysis helps me to 
determine whether or not the color, details, and shading of images enable comprehension 
and completion of tasks. 
Supra-level design elements. Supra-level design focuses on the visual definition, 
structure, and unity of a document. 
Supra-textual design includes such elements as headers, footers, navigational bars, section 
dividers, headings, tabs (internal and external), and titles (on cover or spine). A supra-level 
analysis helps me to determine whether or not a document is visually cohesive and, thus, 
enables quick navigation among various sections and tasks. 
Supra-spatial design includes such elements as the shape, thickness, or size of a page; 
orientation (portrait vs. landscape); section dividers; and placement of images. A supra-
spatial analysis helps me to determine whether or not the size and shape of a document are 
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appropriate for the task and context; whether or not the document will withstand repeated 
use, and whether or not the arrangement of visuals and text unifies the document. 
Supra-graphic design includes such elements as the color and texture of paper; page 
borders; boxes, lines, and grayscales of images; other visual elements that help to unify the 
entire document. A supra-graphic analysis helps me to determine whether or not the overall 
design is effective for task and context. 
Visual Analysis Matr ix 
Text ual Spatial Gra phic 
Units of Analysis Evaluation Units of Analysis Evaluation Units of Analysis Evaluation 
Intra: focuses on 
local-level (single line) 
variations of textual 
design 
type style: serif, sans 
serif 
type size: 10pt, 12 pt., 
14pt. 
treatment: italic, bold, 
shadow, outline 
Typeface for process 
explanation Is legible 
in low light 
conditions. 
spacing between 
characters: 
normal, 
condensed, 
expanded; 
kerning 
spacing between 
words 
Spacing between 
characters and words 
contributes to 
legibility In low light 
conditions. 
punctuation: hyphens, 
commas, colons, 
parentheses 
Punctuation marks 
facilitate task 
completion in low 
light conditions. 
Inter: contributes to 
comprehension and 
accessibility 
headings 
levels of headings 
numbers 
Headings and/or 
numbers reflect 
outlines of, or 
hierarchies among, 
tasks. 
line length 
paragraphs 
lists 
text arrangement 
leading 
Quantity and 
arrangement of text 
facilitate task 
completion In low 
light conditions. 
bullets 
grayscales 
highlighting/color-
coding text 
reverse type 
text boxes 
Inter-graphic elements 
are effective in low 
light conditions (i.e., 
they enable task 
completion). 
Extra: focuses on 
visual elements 
external to main text; 
text plays a 
supporting role only. 
labels 
call-outs 
captions 
Relationship between 
text and Images Is 
explicit In low light 
condition. 
image: size, viewing 
angle, perspective 
Image size and 
perspective are 
appropriate for low 
light conditions. 
line weights on 
images 
details on images 
(line drawing vs. 
photo) 
use of color for Images 
icons 
Use of color, detail, 
shading, and icons on 
Images facilitate task 
completion In low 
light conditions. 
Supra: focuses on 
design that visually 
defines, structures, 
and unifies document 
headers 
footers 
section headings 
tab labels (internal and 
external) 
titles (cover or spine) 
page numbers 
Visual design of 
document enables 
navigation between 
sections and tasks In 
low light conditions. 
page: shape, 
thickness, size 
orientation: portrait, 
landscape 
section dividers 
placement of images 
Document shape, size 
and visual 
arrangement are 
appropriate for task 
and for context. 
paper: color, texture 
page borders 
images: boxes, 
lines, grayscales 
unifying graphics 
tabs 
Supra-graphic 
elements enable 
navigation and 
usability In low light 
conditions. 
Table 3.7: The matrix is used to analyze the visual language of student-teams' filming instructions; it is designed to work in conjunction with Table 3.8. 
Visual Analysis Test 
Textual Spatial Graphic 
Intra: focuses 
on local-level 
(single line) 
variations of 
textual design 
Typeface for process explanation Is legible In low light 
conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Spacing between characters and words contributes to 
legibility in low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Punctuation facilitates legibility In low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
inter: 
contributes to 
comprehension 
and 
accessibility 
Headings reflect outlines of, or hierarchies among, 
tasks. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Quantity and arrangement of text facilitate task 
completion In low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Inter-graphlc elements are effective In low light 
conditions (i.e., they enable task completion). 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Extra: 
focuses on 
visual elements 
external to main 
text; text plays 
a supporting 
role only. 
Relationship between text and Images Is explicit in low 
light condition. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Image size and perspective are appropriate for low light 
conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Color, detail, and shading of Images facilitate task 
completion in low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Supra: 
focuses on 
design that 
visually defines, 
structures, and 
unifies 
document 
Visual design of document enables navigation between 
sections and tasks In low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Document shape, size and visual arrangement are 
appropriate for task and for context 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Supra-graphic elements enable navigation and 
usability In low light conditions. 
1 2 3 4 5 6 7 
Strongly Disagree Slightly Neither Slightly Agree Strongly 
Disagree Disagree agree Agree Agree 
nor 
disagree 
Table3.8: The visual analysis used a Likert scale to evaluate eac h of the twelve cells in the visual design matrix. 
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Inter-rater reliability. In order to determine the percent of agreement between me and 
another rater who used my visual analysis matrix to code the instructional documents, I 
conducted an inter-rater reliability test (Rubio 2003; Gray & Densten 1998; Chi 1997). This 
third coder was a colleague who has also studied under Charles Kostelnick and who has also 
taught an undergraduate course on visual communication/rhetoric in professional 
communication. 
As I explained and illustrated on pages 73-75,1 developed the visual coding scheme 
by adapting Kostelnick's Visual Language Matrix in order to code all the student-groups' 
instructional documents. I trained the third coder by explaining the purpose for my study and 
describing the matrix. Because the third coder was already familiar with the matrix, I 
emphasized the ways in which my matrix differs—particularly, its ability to determine the 
legibility of the visual language in low-light conditions. 
Using my coding scheme (Table 3.7), the third rater coded 20 percent of student-
groups' instructional documents using the evaluation criteria listed for each of the twelve 
cells in the matrix. As I did, the rater rated the effectiveness of each design on a seven-point 
Likert scale. And also as I did, she completed her coding in the context of the C6, under the 
same lighting conditions students were asked to consider as they designed their instructions. 
The results indicate that she and I had 92.8 percent agreement in the way we coded the 
student-groups' instructional documents. 
Conclusion 
My mixed methodology was carefully designed to disrupt the learning environment as little 
as possible. At the same time, the wealth of data collected and analyzed provides as full a 
view as is possible of students' conceptualizations of the service-learning project's rhetorical 
situation. Although my presence in class and the parameters of the study did impact 
students' performances in class, I believe that the impact was primarily positive. As Brandon 
suggested in an email after reviewing the penultimate draft of my methodology, "The design 
of your study reflects all that we discussed during the planning stages; however, it does not 
reflect the ease with which your presence was woven into the fabric of each course. Having 
you in class, I believe, elevated the authenticity of the service-learning project and, 
ultimately, led to exceptional student documents" (B. DeWitt, pers. comm., 1/31/06). 
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Chapter Four: 
Analyzing Interpretations of Rhetorical Situation 
The philosophical confusion about what relationship between 
experience and knowledge one should attempt to promote 
appears in four ways in the lives of many of us: it is a 
scientific, epistemological, pedagogical, and political 
problem. 
(Harding 1991,270-271) 
My research addresses a problem I encountered when assigning a service learning project in 
an upper-level technical communication course. Following professional communication 
pedagogy, I described a virtual reality (VR) environment—a technology and rhetorical 
situation characterized by physical interactions with space/place. When students had 
difficulty interpreting and responding to the specific rhetorical situation of a VR 
environment—an environment, by the way, that none of the students had experienced—I 
began to consider the limitations of textual, verbal, and visual descriptions of the rhetorical 
situation that I presented. I speculate that the heuristic for rhetorical situation does not 
account for the synergy between person and space/place—the physical materiality, or 
physicality, of space that may affect the ways in which rhetors interpret and respond to 
rhetorical situation. Thus, my pedagogical research is guided by one central question: What 
role does physicality play in rhetorical situation? 
Constructing an answer to my research question is no easy task. First, physicality is 
an individualized, embodied experience that defies textual, visual, or verbal representations. 
For example, while research in human computer interaction examines and explains the ways 
in which bodies interact with space to produce site-specific meaning (Hollan, Hutchins, & 
Kirsh 2002; Hutchins & Klausen 1996; Hutchins 1995), research in women's studies 
theorizes the body politics of such embodied representations of experience (Butler 1990; 
Haraway 1991,1988;). Thus, any representation of site-specific interactions and 
constructions of knowledge is riddled with controversy. Second, assessing an individual's 
interpretation of rhetorical situation defies postmodern ethics. As a researcher, I cannot 
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presume to know the subject positions of the participants in my study; speaking subjects and 
the language used to describe them, according to Foucault, reflect the socially constructed 
institutions that benefit from the discursive categories used to describe a speaking subject's 
identity. My descriptions of the participants in my study reflect my socially and 
academically constructed subject position, rather than my participants'. Thus, any attempt to 
assess the subject positions of the participants in my study is necessarily flawed. In short, 
postmodern representations of participants' interpretations of rhetorical situation are a messy 
business. My mixed methodology was specifically designed to reduce the messiness of 
postmodern representation and, thus, provide a richer, more detailed, more complete picture 
of student-groups' interpretations and responses to rhetorical situation. 
My methodology for investigating physicality as a component of rhetorical situation 
is summarized in Table 4.1. As the table illustrates, I analyzed various textual documents 
and verbal communication and used illustrative examples from students' interactions and my 
personal communication and observations. 
Data and Analysis 
Problem Research Question Data Analysis 
Professional communication 
pedagogy routinely uses 
abstracted rhetorical situations 
to simulate professional 
communication problems: 
Linear, text-based descriptions 
of rhetorical situation do not 
account for synergy between 
person and space/place—the 
physical materiality, or 
physicality, of space that 
affects the ways in which 
rhetors interpret and respond 
to rhetorical situation. 
What role does physicality 
play in rhetorical situation? 
DV and audio recordings Illustrative examples 
Focus group interviews Coding Scheme / illustrative 
examples 
Audience analysis reports Coding Scheme / Rhetorical 
analysis 
Filming instructions Visual analysis 
Observation notes Illustrative examples 
Communication with students, 
Brandon, and Kendal Illustrative examples 
Table 4.1: Data were collected that represent student-groups' interpretations of and responses to 
rhetorical situation. 
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Topical segments from focus group interviews and audience analysis reports were 
tabulated and that data quantified with a coding scheme. The filming instructions were 
visually analyzed. I carefully reviewed my observation notes of student-groups' interactions 
and my communication with Brandon (the instructor), Kendall (the VRAC System Support 
Specialist), and students—selecting illustrative examples to support the findings of my 
coding schemes and visual analysis. Throughout, I conscientiously took steps to overcome 
theoretical and methodological biases by incorporating triangulation, researcher reflexivity, 
prolonged engagement in the field, and thick, rich description. Regardless of the many 
biases that can affect the collection and interpretation of data, a mixed methodology—one 
that contains qualitative and quantitative data—enables me to present a holistic picture of 
student-groups' interpretations of and responses to the rhetorical situation of their service 
learning projects. 
Situating my study in a virtual reality environment—a novel conceptualization of 
space/place for all of the students and the instructor—provided an ideal site to investigate 
the role of physicality in rhetorical situation. For example, a central issue in debates 
surrounding rhetorical situation concerns a rhetor's ability to assess the persuasiveness of a 
given situation and either invent or discover appropriate pisteis, or proofs, that successfully 
respond to the exigent situation. Thus, the novelty of the VR context provides an ideal site 
for investigating the ways in which students from both sections of technical communication 
use the heuristic for rhetorical situation in novel circumstances: one section experienced the 
physicality of VR, and the other section did not. My results indicate that physicality affects 
student-groups' uses of the heuristic for rhetorical situation in two primary ways: the ways 
in which they interpret the context, audience, and purpose of the service-learning project and 
the degree to which their responses to the rhetorical situation (i.e., filming instructions) 
successfully address the audience's context-specific needs. In short, physicality seems to 
affect student-teams' interpretations of and responses to rhetorical situation. 
interpretations of rhetorical situation: student-groups' observations 
concerning the purpose for the filming instructions, their assumptions about 
the target audience, and circularity and functionality of the filming 
instructions 
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responses to rhetorical situation: student-groups' choices concerning typeface, 
instructional graphics, and enumerated procedures—all of which characterize 
the genre of instructional documents 
In this chapter, I analyze student-groups' interpretations of the service-learning project's 
rhetorical situation. In Chapter Five, I analyze student-groups' responses to the service-
learning project's rhetorical situation. 
I first review the coding scheme I applied to student-groups' focus group interview 
transcripts and their audience analysis reports, followed by a description of my analytical 
approach. Next, I analyze student-groups' interpretations of the service-learning project's 
rhetorical situation by presenting the results from coding the focus group transcripts and 
audience analysis reports. Throughout my analyses, I use illustrative examples from DV and 
audio recordings, observation notes, and personal communication to support the results of 
my coding. The resulting picture suggests that a relationship does exist between physicality 
and student-groups' interpretations of rhetorical situation—particularly as that relationship 
appears in a virtual environment. Throughout my analysis I argue that current/traditional 
instantiations of the heuristic for rhetorical situation occlude expressions of physicality (or 
expressions of embodied sensory experiences), which negatively affected the ways in which 
student-groups in my study interpreted the rhetorical situation of their service-learning 
project. 
Interpretations of Rhetorical Situation 
Student-groups were provided two opportunities to express their interpretations of the 
service-learning assignment's rhetorical situation: the focus group interviews and the 
audience analysis reports. 
Focus Group Interviews used drafts of student-groups' filming instructions as a 
means of informally questioning each groups' tool use, project 
conceptualization, and design process. 
Audience Analysis Reports accompanied the final draft of each student-groups' 
filming instructions and provided a formal, detailed rationale for the ways in 
which specific design decisions met the needs of the service-learning 
project's target audience. 
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While the audience analysis reports provide formal articulations of the target 
audience for student-groups' filming instructions, to the reports did not create a holistic 
picture of student-groups' interpretations of rhetorical situation: I needed to learn their 
candid interpretations of the service-learning project—a less formal, non-graded 
interpretation. The focus group interviews provided an opportunity to capture such candid 
interpretations of the service-learning project's rhetorical situation. The interviews took 
place outside the classroom and the instructor, Brandon DeWitt, was not present, nor was he 
given access to the interview transcripts. Thus, student-groups could express their 
interpretations of the service-learning project's rhetorical situation without fear of reprisal. 
The differences between student-groups' willingness to candidly describe their 
interpretations of the service-learning project is illustrated in the following excerpts. While 
student-groups in the Class Group did not question the purpose for the service-learning 
project in the classroom, they did express such doubt in the focus group interviews. For 
example, two students from CG-1 describe their interpretation of the purpose for the service-
learning project: 
CG-1/S4:1 envisioned him ((Kendal)) spending an hour or two a week helping 
with filming, and I was hoping he'd be doing other things anyway. So how much 
time are we actually saving him, so I feel less of a need for this. I don't 
really.. .it's harder to see why we're doing this. At first, I was like, okay, save 10 
hours a week for him. And that's definitely a time savings and money savings, 
but now it just doesn't seem like it's doing much. 
CG-1/S2: It's like a creative exaggeration. It's not like the entire organization will 
go under if you don't write this document. 
CG-1/S4: Yeah, I could imagine that before I heard him talking. 
Upon hearing Kendal describe, during his classroom visit, that the filming instructions may 
only save him a few hours a month, these students from the Class Group questioned why the 
instructions were even necessary. In addition, the students overlooked the primary purpose 
for the instructions: to disseminate the innovative VR research that is being conducted at 
VRAC. Sure, the organization would not "go under" without the filming instructions, but 
VRAC would certainly increase their national presence and, thus, research grants with the 
instructions. 
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Although the conversation described above is emblematic of the two students' 
attitudes toward the project, my point in discussing it here is to argue that these attitudes 
toward the project's purpose were not discussed openly in the classroom. In fact, CG-1 's 
audience analysis report reveals a completely different attitude toward the project: 
The quick start guide will provide fundamental instruction for camera operation 
within the C6 chamber, thus freeing up time for the System Support Specialist to 
deal with more pressing matters. 
Although the student-group provides vague descriptions of how the filming instructions will 
impact Kendal's workload, they do indicate that the impact is necessary—that Kendal does, 
in fact, need the extra time for "more pressing matters." 
The focus group interviews and the audience analysis reports provided two very 
different forums within which student-groups were required to interpret the service-learning 
project. Since the focus group interviews took place before student-groups submitted their 
audience analysis reports, I analyze the interview transcripts first. 
Due to the low number of participants in my observational study, I do not use 
quantitative data to support statistical causation or establish a correlation between 
physicality and rhetorical situation; rather, I use data to determine the frequency with which 
each student-group described their interpretation of the service-learning project. I compare 
the Class Group and the Tour Group by examining instances in which one group's average 
is two or more times higher than the other group's, thus signaling areas that may provide 
insights into the role that physicality plays in rhetorical situation. I selected "two or more 
times higher" as a common sense indicator that one group was attending to particular 
rhetorical factors much more frequently than the other group. In fact, this common sense 
distinction provides a useful guide for identifying interesting distinctions between the two 
groups. In this chapter, I analyze interesting distinctions between the Tour Group and the 
Class Group's interpretations of the service-learning project. 
Table 4.2 tabulates the number of topical segments in each student-group's 
transcribed focus group interview and in their collaboratively constructed audience analysis 
report. Using the coding scheme presented earlier in Chapter 3 (Tables 3.5 and 3.6), I coded 
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each topical segment that related to purpose, audience, and context. In the remainder of this 
section, I first define the data categories and then summarize the results in Table 4.2. 
Purpose 
Topical segments coded for PURPOSE identify students' two primary attitudes toward the 
purpose for the filming instructions: 
PC = purpose is consequential to the target audience 
PI = purpose is inconsequential to the target audience 
Audience 
Topical segments coded for AUDIENCE are categorized according to student-groups' 
assumptions about the target audience's prior knowledge, descriptions of the audience's 
potential interactions with the filming instructions, and definitions of the target audience: 
AA = assumptions about audiences' prior knowledge 
Al = descriptions of audiences' potential interactions with the instructions 
AD = definitions of potential audiences related to the course instructor, VRAC staff, 
VRAC sponsors, students, researchers, or undetermined (i.e., too broadly 
defined). 
ADI = audience defined as course instructor 
ADV = audience defined as VRAC staff 
ADS = audience defined as VRAC sponsors 
ADG = audience defined as graduate or undergraduate students 
ADR = audience defined as researchers (academic, corporate, or 
governmental) 
ADU = audience defined is undetermined 
Context 
Topical segments coded for CONTEXT identify students' three primary interpretations of the 
physical context of the VR environment (both the CAVE and the staging area): 
CI = context is described in terms of the low-light conditions 
CS = context is described in terms of the physical space/layout 
CE = context is described in terms of the technological equipment in the space/place 
The total number of topical segments (258) for both groups—four Class Groups (CG) 
and three Tour Groups (TG)—has been tallied and averaged. In Table 4.2, the rows labeled 
CG Average and TG Average are shaded in gray to highlight the averages. Notice, for 
example, that the average for CL-coded segments in the Class Group is 3.5, whereas the 
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average for the Tour Group is 9.0. Thus, the Tour Group had an average of 5.5 more CL-
coded segments per student-group, which is more than double the average for the Class 
Group and indicates that the Tour Group attended to lighting as a rhetorical factor more 
frequently than did the Class Group. The results also suggest that CL is an important area to 
consider since the filming instructions needed to explicitly address the low-light conditions 
in the VR environment. 
In Table 4.2, student-groups are identified according to which course section they are 
in (Class Group, CG, or Tour Group, TG) and which student-group they are in (the Class 
Group has four student-groups, numbered 1-4, and the Tour Group has three student-groups, 
numbered 5-7). In many cases, I use quotes from specific students in order to support my 
analysis; thus, individual students are identified by a number. Each student is assigned a 
number (1-4). Thus, when I quote student 2 from Tour Group 3, that student is identified as 
TG-4/S3. 
Table 4.2 tallies the coded topical segments for the focus group interviews and the 
audience analysis reports. The table illustrates that the Class Group more often described the 
purpose for the filming instructions as inconsequential and more often defined the target 
audience as the course instructor. In addition, the table illustrates that the Class Group less 
often described the lighting conditions or spatial constraints in the VR environment—two 
physical and site-specific characteristics that the filming instructions should have directly 
addressed. Each of these areas reflect important distinctions between the Tour Group and the 
Class Group—distinctions that may suggest the role of physicality in rhetorical situation. 
As noted in Table 4.2, in some cases, the standard deviation is (in some cases) larger 
than the average. As a result, some people who rely solely on quantitative data may reject 
the results of my analysis. However, my argument does not rely solely on quantitative data: 
Rather, the qualitative data I collected drives the argument I make throughout this study— 
namely, that physicality does play a role in rhetorical situation. 
Coding Results 
Units for 
Analysis 
Coded Topical Segments 
Purpose 
Audience 
Context 
FG=focus group 
AN=audience Assumptions Interactions Definitions 
analysis PC PI AA AI ADI ADV ADS ADG ADR ADU CL CS CE 
FG 1 6 1 4 0 2 1 1 1 1 1 4 4 
R AN 0 0 1 4 2 0 0 0 0 2 2 0 0 
FG 0 0 1 3 0 0 0 1 0 0 1 1 0 
o AN 3 0 3 8 0 1 0 1 1 3 3 4 3 
co FG 0 0 0 4 0 0 0 1 0 0 1 1 3 
S AN 1 0 1 8 1 0 0 0 0 1 3 0 0 
FG 0 0 1 1 0 0 0 2 0 0 2 2 1 
o AN 0 0 2 8 0 0 0 1 0 0 1 0 0 
CG Total 5 6 10 40 3 3 1 7 2 7 14 12 11 
CG Average 0.625 0.75 1.25 : 5 0.375 0.375 0.125 0.875 0.25 0.875 1.75 1.5 1.375 
Standard Deviation 1.060 2.121 0.886 2.672 0.744 0.744 0.353 0.640 0.462 1.125 0.886 1.690 1.685 
m FG 1 0 0 0 0 0 1 1 0 0 2 2 3 
£ AN 2 0 4 4 0 2 1 1 0 0 3 0 0 
CO FG 3 0 4 8 0 1 2 0 1 0 7 7 4 
£ AN 1 0 1 9 0 1 0 0 0 2 5 2 2 
TG
7 FG 0 0 3 11 0 2 1 2 0 1 10 9 5 
TG
7 
AN 2 0 1 1 0 1 0 0 0 0 0 1 0 
TG Total 9 0 13 33 0 7 5 4 1 3 27 21 14 
TG Average 1.5 
• 
2.166 5.5 0 1.166 0.833 0.666 0.166 0.5 4.5 3.5 2.33 
Standard Deviation 1.048 0 1.722 4.505 0.752 0752 0.816 0.408 0.836 3.619 3.619 2.065 
Dim group average Is 
2+times higher other 
group's 
yes yes no no yes yes yes no no no yes yes no 
Table 4.2: A total of 258 coded topical segments are tabulated and tallied—144 for the focus group interviews and 114 for the audience analysis reports in each 
course section. 
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The following sections use quotations from student-groups' focus group 
interviews and audience analysis reports to analyze important distinctions between the 
Class Group and the Tour Group, distinctions that seem to indicate ways in which 
physicality may affect interpretations of the service-learning project's rhetorical 
situation. 
Focus Group Interviews 
The focus group interviews took place during the regularly scheduled class-time for two 
consecutive days. On the first day, I interviewed two to three student-groups from each 
course section while the other student-groups used the work day to work on their project. 
On the second day, I interviewed the remaining student-groups while those student-
groups who interviewed the day before used the work day to work on their projects. 
The focus group interviews represented a non-evaluative space within which 
student-groups could candidly express their interpretations of the rhetorical situation. 
Although the instructor, Brandon, did grade the student-groups' final instructional 
documents, he did not review or evaluate the focus group interviews. While each 
student-group had to produce a rough draft of its filming instructions for the interview, 
the draft was not evaluated at that point by Brandon; rather, the drafts were analyzed by 
participants in the focus group interviews, using questions that focused on three areas 
that reflect student-groups' interpretations of rhetorical situation: use of tools, 
conceptualization of audience, and design process (see Appendix D). The purpose of the 
focus group interviews was to capture student-groups' candid interpretations of the 
purpose, audience, and context of the service-learning project. 
In this section, I analyze the coding results from the focus group interviews in 
order to ponder the ways in which important distinctions between the Class Group and 
the Tour Group may have been affected by physicality. Table 4.3 uses the same format 
as Table 4.2 with one exception: Table 4.3 focuses exclusively on topical segments in 
student-groups' focus group interviews. Table 4.3 identifies seven topical segments 
where one Group's average is more than double the other Group's. Although seven 
topical segments in student-groups' focus group interviews are identified in Table 4.3, 
my analysis focuses on the five described below; I do not analyze PC-coded segments 
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because doing so would not substantially extend my analysis of Pl-coded segments. In 
addition, I do not analyze ADV-coded segments because doing so would not substantially 
extend my analysis of ADV-coded segments in the section, Audience Analysis Reports (on 
p. 24): 
1. Purpose Inconsequential (PI): The average for Pl-coded segments in the Class 
Group is 1.5 and the Tour Group average is 0. 
2. Audience Interaction (AI): The average for Al-coded segments in the Class 
Group is 3 and the average for the Tour Group is 6.3. 
3. Audience Defined as Sponsors (ADS): the average for ADS-coded segments in 
the Class Group is 0.25 and the average for the Tour Group is 1.3. 
4. Context Lighting (CL): the average for CL-coded segments in the Class Group 
is 1.25 and the average for the Tour Group is 6.3. 
5. Context Space (CS): the average for CS-coded segments in the Class Group is 
2 and the average for the Tour Group is 4.5. 
Purpose in Focus Group Interviews 
Topical segments coded for purpose identify student-groups' two primary attitudes 
toward the purpose for the filming instructions: as consequential to the target audience 
(PC) or as inconsequential to the target audience (PI). An analysis of the coding reveals 
important distinctions in both categories. The Class Group more often described the 
purpose as inconsequential, and the Tour Group more often described the purpose as 
consequential. However, whereas student-groups from the Class Group and the Tour 
Group had PC-coded segments, only student-groups from the Class Group had Pl-coded 
segments. Thus, in order to better understand the ways in which non-access to 
physicality may have increased student-groups' negative perceptions of the service-
learning project, I focus my analysis on the important distinction between Pl-coded 
segments. 
Focus Group Interview: Results 
Team 
Coded Topical Segments 
Purpose Audience Context 
Assumptions Interactions Definitions 
PC PI AA Al ADI ADV ADS ADG ADR ADU CL CS CE 
CG1 1 6 1 4 0 2 1 1 1 1 1 4 4 
C62 0 0 1 3 0 0 0 1 0 0 1 1 0 
C63 0 0 0 4 0 0 0 1 0 0 1 1 3 
CG4 0 0 1 1 0 0 0 2 0 0 2 2 1 
CG Total 1 6 3 12 0 2 1 5 1 1 5 8 8 
CG Average 025 1.5 0.75 3 0 .5 0.25 125 025 025 125 2 2 
Standard 
Deviation 0.5 3.0 0.5 1.41 0 1 0.5 0.5 0.5 0.5 0.5 1.41 1.83 
TG5 1 0 0 0 0 0 1 1 0 0 2 2 3 
TG6 3 0 4 8 0 1 2 0 1 0 7 7 4 
TG7 0 0 3 11 0 2 1 2 0 1 10 9 5 
TG Total 4 0 7 19 0 3 4 3 1 1 19 18 12 
TG Average 1.3 0 2.3 6.3 0 1 1.3 1 0.33 0.33 6.3 6 4 
Standard 
Deviation 153 0 2,08 5.69 0 1 0.57 1 0.57 0.57 4.04 3.61 1 
Table 4.3: Coded topical segments for student-groups' focus group interviews reveal differences In five primary areas: purpose inconsequential (PI), 
audience interactions (AI), audience defined as sponsors (ADS), context lighting (CL), and context space (CS). 
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The average for Pl-coded segments in the Class Group is 1.5; in contrast, the average 
for the Tour Group is 0. Coupled with illustrative examples of students' comments, the 
distinction between the Class Group and the Tour Group suggests that the Class Group 
may have been more likely to view the service learning project as "busy-work" rather 
than as a response to a legitimate, felt need. As the illustrative example provided in the 
introduction to this chapter suggests, students in CG-1 did not have a favorable opinion of 
the purpose for the service-learning project. However, the following excerpt from the 
same group indicates a more negative interpretation of VR technology. For example, 
upon viewing a video of a VR Hindu Temple application in the classroom, students from 
the CG-1 described their experience: 
CG-1/S4:1 guess once you're inside the little chamber and the 3D is all around 
you, it's probably more extravagant, but, you know, the graphics resemble 
PlayStation, like from 1995. ((laughter)) 
CG-1/S2: Especially when the guy fell on the ground and he was, like, paper 
thin, you know. Do you remember that? When he fell to the ground and he 
was, like, flat on the ground and looked like a piece of cardboard? 
CG-1/S4: Yeah. Is that a guy or what, you know? 
The group clearly expected more advanced graphics akin to Playstation®!'s cinematic 
realism. Presumably, because the Class Group did not experience the physicality of the 
VR environment—which included large, wall-mounted logos from corporate sponsors; 
posters depicting the many governmental and corporate projects that incorporate VR 
research; and, most important, interactions with a mammoth virtual reality system— 
student-groups' perceptions of the de-contextualized, 2-D Hindu Temple application 
were unimpressed with the VR graphics demonstrated in class. Rather than interacting 
with the application (i.e., suggesting specific directions for the driver to take and 
viewing 360° of 3-D graphics), the Class Group watched a linear, 2-D representation of 
a VR tour through a Hindu Temple. Furthermore, although the video the Class Group 
viewed was recorded in the CAVE, the clip does not capture humans interacting with the 
Hindu Temple. Although the structure of the CAVE was evident in the video clip (i.e., a 
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corner of the CAVE is evident by the intersecting wall- and floor-screens), the Class 
Group may not have understood the ways in which humans interact with the application. 
Although images of human interaction in the CAVE exist, video recordings of humans 
inside the CAVE do not. As a result, the Class Group interpreted the rhetorical situation 
in terms of the graphics, rather than the innovative and consequential research that takes 
place in the VR environment—research that is more focused on interactivity, rather than 
on realistic graphics. 
A component of distributed cognitive systems, embodied cognition, may explain 
the Class Group's unsuccessful interpretations of the rhetorical situation. Embodied 
cognition posits knowledge construction as a function of the mind and of the body: If 
student-groups are told about and shown the VR application but are not allowed to 
experience it, the abstract representations may actually inhibit, rather than promote, 
successful communicative responses. For example, CG-1 students were told that a virtual 
tour of a Hindu Temple represented innovative and interactive technologies—which it 
does—yet they experienced outdated graphics circa "Playstation 1995"; the 
contradiction between their mind and body precluded their successful interpretation of 
the rhetorical situation. 
In contrast to the Class Group's experience with the 2-D representation of a VR 
application, the following excerpt from TG-6 suggests a purpose for VR research that 
reaches beyond the production of realistic graphics: 
TG-6/S3: Before the tour I thought there were a lot more tours. I didn't realize 
that there were very few tours in there. So, I thought it was a lot more show 
and a lot less research. And now, I realize that it's a lot more research and 
very few tours.. .[t]hey'll probably need a little bit better document because 
they're going to be showing professionals, and not just showing off the 
technology, like "Hey, check this out, that looks cool." 
TG-6 is able to distinguish "show" from "research" in a way that the Class Group does 
not. The distinction suggests that the Tour Group extended their interpretations of VR 
research toward professional applications—the industrial potential for VR research— 
rather than on their immediate reactions to the level of realism depicted in the graphics. 
Borrowing Sauer's notion of experience as "an historical narrative of local conditions 
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and the outcomes of.. .decisions and practices" (2003,191), I analyze TG-6's 
interpretation as a result of physicality: The physicality of the VR environment 
contained large plexiglass logos from world renowned corporations and governmental 
agencies, which reflects a larger audience that is less interested in "show" and more 
interested in "research." 
Unlike the four Class Group's disembodied experiences with the VR application, 
the three Tour Group's experiences combined the abstract information provided in class 
with their embodied experiences (i.e., physicality) gained during the tour: The result of 
their embodied cognition was accurate and positive interpretations of the service-
learning project's larger purpose—that is, to promote VR research (and, by extension, 
Midwestern University) on a national and global scale. As the following section 
describes, similar distinctions appear between the four Class Group and the three Tour 
Group's interpretations of the service-learning project's target audience. 
Audience in Focus Group interviews 
Although several categories within the topical segments coded for audience show 
important distinctions between the Class Group and the Tour Group's interpretations of 
the target audience, the two categories that seem most affected by physicality are 
audience interactions (AI) and audience defined as sponsors (ADS). Since the VR 
environment used in my study is characterized by human interactions with virtual 
objects/spaces—a characteristic that was emphasized in the assignment sheet and in 
verbal/visual descriptions of the service-learning project—my analysis of student-
groups' interpretations of the audience's interactions with the filming instructions and, 
consequently, in the VR environment provides insight into the ways in which access to 
physicality may enable accurate interpretations of the audience's interactions. Equally 
important, analyzing whether student-groups defined the target audience as VRAC 
sponsors indicates the extent to which student-groups' interpretations of the audience 
extended beyond the exigency of the classroom (i.e., the need for a grade). 
Audience Interaction (AI). Al-coded topical segments describe the ways in which the target 
audience may interact with the filming instructions—for example, whether the audience 
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will hold the instructions in one hand or lay them on a table while adjusting the camera 
settings. The average for Al-coded segments in the Class Group is 3, while the average 
for the Tour Group is 6.3.1 view the distinction between the Groups as more nuanced 
than the quantified data reflect: While the Class Group describes the audience's 
interactions with the instructions in a general sense, the student-groups do not consider 
the ways in which the VR environment may constrain those interactions. The Class 
Group understands and articulates the ways in which an audience interacts with 
instructions: However, interpretations of that audience interaction are not specific to a 
VR environment and, thus, could apply to any context that is not characterized by low-
light conditions. In the Class Group's discussions about audience interaction, the specific 
constraints of a VR environment (low-light and spatial constraints) are discussed less 
often than in the Tour Group. 
A nuanced difference between the Tour Group and the Class Group's descriptions of 
audience interaction is whether the actions are specific to the context. While both groups 
(Tour and Class) discussed the ways in which the audience would interact with the 
filming instructions, the Tour Group routinely described the audience's use of the 
filming instructions as interactions in the space of the CAVE environment. For example, 
in her focus-group interview, a student from TG-7 describes her team's rationale for the 
layout of its filming instructions: 
TG-7/S2: So you'd have, maybe, pictures up here and instructions down here. 
The problem is, the way we were gonna do it picture-picture instruction-
instruction ((as it would appear on a 2-page layout)), the instructions were 
unreadable down here. I mean, the text was just too small to read in the dark. 
We opted for this ((layout)) also because in order to hold a horizontal booklet 
while using the camera you have to hold it like this ((demonstrates)), which 
works, but it's easier, I think, if you hold it like this ((demonstrates)) and 
you're looking at it. I don't know if that's necessarily true. Well, it was true 
for us when we were in the C6 trying to run through the camera settings. 
This quote illustrates the ways in which the members of TG-7 carefully considered the 
context-specific constraints on their target audience. For example, the layout for the 
group's instructions was designed to utilize the light streaming onto the filming 
equipment from the CAVE. The "sweet spot" for capturing high-quality footage is in 
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front and to the left of the computer stations (see Figure 1.1). In order to adjust and test 
the camera settings, TG-7 correctly predicted that the audience will likely face the CAVE 
with the instructions in their left hand. Thus, the light streaming from the CAVE 
illuminates the filming equipment. In short, the student-group made conscious rhetorical 
choices based on their experiences within the VR environment and, thus, were able to 
clearly rationalize why those choices were made. In contrast, none of the student-groups 
from the Class Group rationalized the layout of their filming instructions as a rhetorical 
choice that meets the context-specific constraints of their audience. 
Although students in the Class Group did discuss organizational designs, their 
rhetorical choices were not explained as direct responses to the VR environment. For 
example, a student from CG-3 describes her team's rationale for the organizational design 
of their filming instructions: 
CG-3/S1 : It's ((instruction manual)) in chronological order. Like, you should 
set-up your tripod first, put the camera on—well, first you have to make sure 
the tape is in it. Get your camera positioned where you want it, and then 
make adjustments. 
The quote suggests that CG-3 did not interpret the rhetorical situation as having a direct 
affect on the organization of their instructions; rather, the organizational strategy 
described here could be applied to any number of contexts: Nothing indicates that their 
organizational choices were made specifically for an audience who would interact with 
the instructions in a low-light and spatially limited context. Because CG-3 did not 
experience the physicality of a VR environment, their embodied experiences may not 
have enabled them to organize their filming instructions according to an accurate and 
useful interpretation of audience interaction (AI). According to research in women's 
studies, such embodied experiences are sites for the construction of knowledge. Rather 
than constructing an accurate and meaningful organizational strategy that responded to 
the specific needs of the target audience, the members of CG-3 organized their filming 
instructions in a way that matched their (as opposed to their audience's) embodied 
experience: interacting with standard instructions in a standard environment. Although 
CG-3's typeface design does respond well to the low-light conditions of the VR 
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environment, their organizational strategy does not reflect a similar attention to the 
audience's context-specific needs. 
Although the important distinctions between the Class Group and the Tour 
Group's interpretations of the audience's potential interactions are more nuanced than 
the quantified data reflect, I interpret the distinctions as evidence that physicality may 
affect the ways in which a rhetor envisions the target audience interacting with the final 
document. In short, embodied sensory experiences seem to create a framework upon 
which rhetor's can formulate an appropriate communicative response to rhetorical 
situation: When that framework is an incomplete and/or inaccurate model of a 
document's context of use, then a rhetor's interpretation of the audience's interactions is 
likewise incomplete and/or inaccurate. As the following section describes in more detail, 
a flawed interpretive framework for the filming instructions seems to be precipitated by 
incomplete definitions of the target audience. 
Audience Described as Sponsors (ADS). ADS-coded topical segments define the target 
audience as corporate industries or governmental agencies who fund VR-related 
research. The average for ADS-coded segments in the Class Group is 0.25; in contrast, 
the average for the Tour Group is 1.3. The distinction reflects the extent to which each 
group envisions the larger purpose and impact of its filming instructions. For example, if 
a student-group does not mention VRAC sponsors as a potential audience, then I 
presume that the group's vision of the instructions is limited to either the classroom or 
the university, rather than encompassing a larger socioeconomic audience. As was noted 
in class for both course sections, VRAC is characterized by large industrial and 
governmental sponsorships. 
Two consistent sponsors of VR-related research are the National Science 
Foundation and Deere & Company. In fact, Deere & Company has sponsored applied 
virtual reality research at VRAC since 1994, the early years of VR research at 
Midwestern University. Since VRAC is home to roughly $10 million in ongoing 
governmental and industry research, a large portion of filming that takes place is 
conducted by VRAC sponsors—industries or agencies that want to disseminate the 
research results to executives, investors, or customers. This fact is discussed in the 
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assignment sheet for the service-learning project and on VRAC's website. Yet, the Tour 
Group more often mentioned VRAC sponsors as a target audience. For example, a 
student from TG-6 describes Deere & Company as a target audience: 
TG-6/S1: When you see who uses it ((the CAVE)), who sponsors it, then you 
can get an idea of like, well, John Deere's not gonna be looking at fire caves. 
They're probably wanting to do actual research in the CAVE. 
What is significant about the student's quote is her ability to grasp that the Fire Cave 
does not demonstrate "actual research." The Fire Cave (see Figure 4.1) is a VR 
application that tours the depths of a lava-filled cave. Users can peer hundreds of feet 
down into a lake of lava, climb down to its shore, and traverse a stone bridge across as 
the lava bubbles and bursts 
around them. In short, the Fire 
Cave is a real crowd pleaser.21 
A blog post from debco (2002) 
describes one participant's 
experience with the illusion of 
self-motion: 
Figure 4.1: The Fire Cave is shown once a month during VRAC's 
public VR tours. 
They took us through the 'fire cave,' which involved diving off cliffs, sliding 
down rock faces, flying, and getting hit with a great stone pendulum. It was 
incredibly vertigo-inducing, swooping around corners, dropping off a sheer 
rock face, winding rapidly down narrow twisty corridors. There were no 
railings to grab or chairs to sit in, nothing to ground one to the 'real' reality. I 
had to keep reminding myself I was standing on solid ground and even then, I 
almost fell over twice and had to reach out and grab the arm of the person 
next to me. 
Although the Fire Cave was developed in the mid-1990's in order to test the 
improved technology of Midwestern's C2 system (a CAVE system with two screens), 
now the application is shown in the C4 (a CAVE system with three walls and a floor) 
21 During my first VR tour (which was in the C4, a full year before I began working at VRAC), as I peered 
over the ledge to see the lake of lava below, a friend pushed me from behind, which caused severe 
disequilibrium; my physical response to the push amazes me, even now. 
102 
during the monthly public tour. In addition, the application is frequently shown in the 
CAVE for high-profile visitors to VRAC. In short, the Fire Cave has become a vehicle 
to showcase VRAC's VR capabilities, even though it no longer serves a research-related 
purpose. Unlike the graphics in the Hindu Temple—that the Class Group referred to as 
circa "Playstation 1995"—the Fire Cave graphics resemble the high-end graphics used 
in games like Lara Croft Tomb Raider. TG-6/S1 's ability to recognize that VR-related 
research is much more than crowd-pleasing graphics reflects her interpretation of VR 
research as having a much larger audience—beyond the classroom and university—and 
indicates that she interpreted the rhetorical situation in terms of the consequential 
interactivity that takes place in the VR environment, rather than in terms of realistic 
graphics. Her statement that John Deere will want "to do actual research in the CAVE," 
indicates her awareness of the larger industrial value of VR research: a concept that the 
majority of the Class Group simply did not grasp. 
The following quote from a student in CG-1 represents the only time a student from 
the Class Group mentioned VRAC sponsors (ADS) as a potential audience: 
CG-1/S2:1 thought of it ((the audience)) as maybe people that could provide 
C6 with publicity or opportunities for contracts, you know. Like if you had 
military-related personnel coming in to see the capability for their purposes, 
and things like that. 
Although the student seems to grasp the larger implications of VR research, his 
knowledge is cursory. Since students in the Class Group would not have the benefit of a 
VR tour, they were encouraged to conduct extensive research on VRAC's website: a site 
that contains research abstracts of all VRAC-related research, profiles of faculty and 
students, and press releases about innovative new research. During the summer of my 
dissertation study, the U. S. Department of Defense announced a $2.8 million Federal 
Agenda Grant to create a virtual command and control center for unmanned aerial 
vehicles. Two press releases about the grant were highlighted on VRAC's website from 
early June until early August, which coincided with the 8-week summer course.22 CG-
22 As VRAC's Communication Coordinator at the time, I wrote the first release that was posted on 2 June 
2005. A science writer from Midwestern University News Service wrote the second release that was 
posted on 3 June 2005. 
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1/S2 references the news-worthy project as "military-related," but does not indicate 
familiarity with the purposes for the research—an indication, to me, that the student did 
not read either of the two brief releases.23 Had the student read an entire release, he 
might have better understood "the capability" for VR-related military research. In other 
words, although the student clearly describes VRAC sponsors as a potential audience, 
his statement indicates, to me, that his research and knowledge about VRAC was too 
minimal to have any significant impact on the design of the filming instructions. 
As the following section describes, even when students in the Class Group were 
given explicit verbal and written information about the VR context (i.e., low-light 
conditions and spatial constraints), they did not seem to interpret the site-specific 
constraints as having a potential impact on their project. 
Context in Focus Group Interviews 
The low-light conditions (CL) and the limited physical space (CS) in the CAVE and in 
the staging area are the most important site-specific hurdles student-groups' filming 
instructions must overcome. Results from the coding scheme reveal differences in both 
CL-coded segments and CS-coded segments. Since the Class Group and the Tour Group 
were both given textual and verbal descriptions of the context—descriptions that 
pinpointed context-specific conditions that could potentially impact the design and/or 
use of the filming instructions—the differences suggest that physicality may have 
affected student-groups' abilities to internalize the abstracted information provided in 
class. 
Context Lighting (CL). CL-coded topical segments describe light conditions in the CAVE 
and/or staging area, including references to darkness, visibility, exposure, and other 
light-related topics. The average for CL-coded segments in the Class Group is 1.25; in 
contrast, the average for the Tour Group is 6.3. The distinction suggests that the Class 
Group did not analyze its rhetorical choices in terms of the low-light conditions as often 
as the Tour Group. Coupled with illustrative examples from video recordings, the data 
23 In order to prompt website visitors to read about VRAC's accomplishments, all of the press releases 
were purposefully brief: often between 200-300 words. 
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further suggest that abstracted descriptions of the VR environment were not sufficient 
for the Class Group to successfully internalize the critical site-specific information. For 
example, the Class Group did not seem to internalize the fact that low-light conditions 
were a valid component of the service-learning project's rhetorical situation, even when 
Kendal, Brandon, and I explicitly mentioned the impact of low-light conditions on the 
operation of the filming equipment. 
During Kendall's visit to the Class Group (in which the Hindu Temple VR 
application was shown in class, and in which Kendall described the space and 
technology, as well as answered student questions), Brandon described the lighting that 
would be available during set-up of the filming equipment: 
Brandon: Those lights overhead that [Kendall] mentioned are similar to these 
((points to recessed lights in classroom)), and they exude a warm yellow 
light, not a bright light. ..a yellowish amber light. So, different colored text 
and images are going to appear different in that light as opposed to a bright 
white light. You're going to have to use a more highly visible color or a 
brighter color. 
Kendall: That's actually an interesting side issue is to investigate ideal color 
for the light in there. 
Students may have interpreted the exchange between Brandon and Kendall to mean that 
the dimness of the lighting is not the issue, but that the hue of the lighting is. In fact, CG-
3 provides evidence of this distinction, in that its filming instructions are printed on 
yellow paper with a black font (see Figure 5.1). When, during the focus group interview, 
the group was questioned about their rationale for that rhetorical choice, they responded: 
CG-3/S2: We need to have brighter colored paper so that it's easier to see in a 
dark environment. 
CG-3/S3: Yeah, like possibly test out different colors. The white against the 
black, I can just see that being hard to read in that kind of environment, so we 
haven't really done any research on what colors will work best for us. 
CG-3 analyzes the affect of low light on the filming instructions only when asked a direct 
question about their rhetorical choices. In no other place does this student-group describe 
the ways in which the low-light conditions may affect the audience's interactions with 
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the filming instructions. In contrast, student-groups in the Tour Group made continual 
references to the ways in which low lighting may affect the audience's ability to use the 
filming instructions, even when they weren't questioned directly. Furthermore, while the 
color of the CG-3's instructions is appropriate for dim lighting, the arrangement of text 
and visuals is not (this point is discussed in more detail in Chapter 5). 
Using Vygotsky's notion of internalization as a theoretical lens, I analyze the 
quote from CG-3 as demonstrating the criticality of social and physical interactions with 
the material tools and signs of the VR environment. The classroom context did not 
provide the necessary interpretive tools, and the Class Group did not have the necessary 
prior experience with which to construct an accurate representation of the VR 
environment. Thus, the process of development for the Class Group ceased: The student-
groups could not symbolically represent the VR environment in an accurate and 
productive way, and their interpretations of the low-light conditions were consequently 
inaccurate and unsuccessfiil. As the following discussion demonstrates, the Class Group 
also had difficulty internalizing the VR space. 
Context Space (CS). CS-coded topical segments describe the physical space in the CAVE 
and/or staging area, including placement of the filming equipment, layout of the staging 
area, physical characteristics of the CAVE, placement of computer desks and monitors, 
and other context-specific topics. The average for CS-coded segments in the Class Group 
is 2; in contrast, the average for the Tour Group is 4.5. The primary distinction between 
the ways in which each section described CL had to do with the placement of the filming 
equipment within the VR environment. 
Camera placement is a recurrent theme in Tour Group discussions: whether to place 
the camera inside or outside the CAVE. At least one student from each group in the Tour 
Group states that the VR tour altered their perceptions of where to place the filming 
equipment within the space of the CAVE and staging area. In addition, none of the 
students in the Tour Group mentioned whether Kendall told them where to place the 
filming equipment. In fact, many students simply mention that they "realized where to 
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put the camera;" one student from TG-6 describes the way in which he discovered where 
to place the filming equipment within the VR space: 
TG-6/S3:1 didn't fully understand where the camera was gonna be. I actually 
thought it was gonna be inside the chamber. And then, I don't know how I 
got that impression. I guess I just missed it somehow. So I don't know 
whether it would be important for somebody that didn't go to the chamber. 
But for us that went to the chamber, we realized where to put the camera. 
TG-6/S3 seems to feel responsible for missing the visual cues in the assignment sheet that 
indicate where to place the filming equipment His statement that he "just missed it 
somehow" reflects an unwillingness to interrogate the assignment sheet for the service-
learning project in order to determine how he might have "missed it." Had he done so, he 
might have recognized that the assignment sheet does not address where to place the 
filming equipment; rather, the assignment sheet uses a visual representation of the 
space—a cross-section drawing of the CAVE and the staging area (see Figure 1.1). The 
cross-section drawing presents a 3-D view of the space in the CAVE and staging area: 
the six projectors, the computer station, and the CAVE. Even so, the drawing did not 
clarify the spatiality of the CAVE and the staging area, and students could not transform 
the information visually depicted in the drawing into useful knowledge that might 
inform the design of their filming instructions—that is, until they took the VR tour. 
Classmates of TG-6/S3, quoted above, had similar reactions/realizations during the 
VR tour; two students from TG-1 describe their experiences before and after the VR tour: 
TG-1/S1 : At first, I thought they ((the audience)) were actually going to be in 
the actual cave—they were gonna be in there as it records around them—but 
there's not room. 
TG-1/S2: Because if you're inside a 10ft. x 10ft. room it gets really crowded 
really quick (sic). 
This quote reflects students' site-specific constructions of knowledge during the VR 
tour. Both students mention that the VR tour enabled them to see that "there's not room" 
to record inside the CAVE; however, the dimensions of the CAVE ("a 10ft. x 10ft. 
room") were provided in the assignment sheet (both in the text and in the caption of the 
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cross-section drawing) and were discussed several times in class. Yet, students did not 
seem to conceptualize the effects of that cramped space—the ways in which that space 
might affect the audience's interactions with the filming instructions and interactions 
with the VR space. Once student-groups gained access to the VR environment, however, 
they each described (in relative detail) the effects of that space on their interpretations of 
the service-learning project's rhetorical situation. The Tour Groups' altered 
interpretations of the VR space seem to reinforce the criticality of prior knowledge and 
social/spatial interactions upon student-groups' internalization of the abstract 
information. Before the VR tour, the Tour Group (as with the Class Group) had no prior 
experience with which to construct an accurate representation of the VR space or the 
ways in which the space may affect the design of student-groups' filming instructions. 
However, once the Tour Groups experienced the physicality of the VR space, they could 
accurately represent the space and analyze the effects of that space on the audience's 
interactions with the instructions. 
The position of the camera may have been obvious to the student-groups in the Tour 
Group, but not to their counterparts in the Class Group. During his visit to the Class 
Group, Kendal used a projected image of the cross-section drawing in Figure 1.1 (on 
page xx) to describe the VR space. Although Kendal described the space in detail— 
including where to place the filming equipment, where to locate power outlets, and 
where the "sweet spots" are (i.e., the best perspectives for recording interactions in the 
CAVE)—only one student-group from the Class Group mentioned the placement of the 
filming equipment within the space. Two members of CG-3 discuss the space of the VR 
environment (including the CAVE and the staging area): 
CG-3/S2: We didn't know where the camera should be placed. 
CG-3/S3: It's gonna be right here ((points to diagram)), isn't it? 
Although the members of CG-3 discussed the placement of the filming equipment, their 
interpretations of the spatiality of the VR context did not indicate their internalization of 
the information in the diagram. In other words, the members of CG-3 were correct in 
their assumptions concerning the VR space, yet they did not trust those 
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assumptions/interpretations well enough to base rhetorical choices on them. In addition, 
although student-groups' audience analysis reports (discussed in more detail below) 
specifically addressed why certain rhetorical choices were made over others, the Class 
Groups' analysis reflects a similar hesitation to trust their interpretations of the audience 
and; thus, the Class Group more often described the audience in vague terms. 
Audience Analysis Reports 
After completing the final draft of the filming instructions, each student-group had to 
write a formal report that analyzed its target audience (see Appendix E). The report was 
2-3 pages and provided a detailed description of the service-learning project's target 
audience and a rationale explaining why the student group made particular rhetorical 
choices in language, organization, and tone, as well as other factors. In short, the purpose 
for the audience analysis report was to help Brandon understand each student group's 
vision of the audience and the situation that the filming instructions responded to. 
Equally important, the report allowed each student group to defend its rhetorical choices 
and strategies. 
Table 4.4 tabulates the number of topical segments (coded for purpose, audience, 
and/or context) in each student-team's audience analysis report. The total number of 
topical segments in the audience analysis reports (114) for both groups—four Class 
Groups (CG) and three Tour Groups (TG)—has been tallied and averaged. In Table 4.4, 
the rows labeled CG Average and TG Average are shaded in gray to highlight the averages. 
As with the data from student-groups' focus group interviews, my criterion for 
determining which comparisons represent important distinctions is simply whether one 
average is twice or more the value of the one to which it's compared. For example, the 
average for Audience Described as Instructor (ADI) segments in the Class Group is 0.75, 
and the average for the same coded segments in the Tour Group is 0. The distinction 
suggests that ADI is an important area to analyze because it clearly reflects whether 
student-groups' interpreted a larger audience: one exterior to the classroom and the 
university. 
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As Table 4.4 illustrates, results of the coding suggest three important distinctions 
between the Tour Group and the Class Group's audience analysis reports: Audience 
Defined as Instructor (ADI), Audience Defined as VRAC (ADV), and Audience Defined is 
Undetermined (ADU). All three distinctions fall under the category Audience Definition, 
thus reflecting the diverse scope of student-groups' interpretations of the audience. 
Audience Analysis: Results 
Coded Topical Segments 
Group Purpose Audience Context 
Assumption» Interactions Definitions 
PC PI AA AI ADI ADV ADS ADG ADR ADU CL CS CE 
CG1 0 0 1 4 2 0 0 0 0 2 2 0 0 
CG2 3 0 3 8 0 1 0 1 1 3 3 4 3 
CG3 1 0 1 8 1 0 0 0 0 1 3 0 0 
CG4 0 0 2 8 0 0 0 1 0 0 1 0 0 
CG Total 4 0 7 28 3 1 0 2 1 6 9 4 3 
CG 
Average 1 0 1.75 7 0.75 0.25 0 0.5 025 : ; : 2.25 0.75 
Standard 
Deviation 1.41 0 0.957 2 0.957 0.5 0 0.57 0.5 1.29 0.957 2 15 
TG 5 2 0 4 4 0 2 1 1 0 0 3 0 0 
TG6 1 0 1 9 0 1 0 0 0 2 5 2 2 
TG7 2 0 1 1 0 1 0 0 0 0 0 1 0 
TG Total 5 0 6 14 0 4 1 1 0 2 8 3 2 
TG Average 1.67 0 2 4.67 0 1.3 0.33 0.33 0 0.667 2.67 0.667 
Standard 
Deviation 0.57 0 1.73 4.04 0 0.57 057 0.57 0 1; 1.15 
Table 4.4: The three primary areas of difference between coded topical segments in the Class Group and the Tour Groups' audience 
analysis reports relate to definitions of the audience: audience defined as instructor, audience defined as VRAC, and audience is 
undetermined. 
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Audience Defined as Instructor in Audience Analysis Reports 
Topical segments coded for Audience Defined as Instructor (ADI) indicate that Brandon 
DeWitt (the course instructor) is specifically mentioned and described as the target audience. 
The average for ADI-coded segments in the Class Group is 0.75; in contrast, the average for 
the Tour Group is 0. The distinction suggests the extent to which student-groups extended 
their interpretations of the audience beyond the technical communication classroom. 
The fact that the Class Group more often defined the audience as Brandon seems to 
reflect a hesitancy to accept the basic premise of a service-learning project: that the ultimate 
goal is to fulfill the needs of a real audience, rather than fulfilling the needs of a course 
requirement. The Class Group seems to be communicating for a grade, rather than 
communicating in order to address an authentic problem. The result of such narrowly 
interpreted audiences is an incomplete picture of the rhetorical situation. For example, CG-1 
describes its target audience: 
Those who wish to film inside the chamber are only the final audience of this 
document. The document is designed for their eyes for the most part; however, 
consideration is given to the professor who will be reviewing the document first. 
He is a middle-aged man of European descent. 
Although the members of CG-1 do not define their primary audience as the course instructor, 
they do spend considerable more time describing Brandon's characteristics as a secondary 
audience, a clear indication that they may value their secondary audience more than their 
primary one. In addition, the audience characteristics, such as "a man of European descent," 
that CG-1 chose to describe don't seem to have any direct correlation with the student-
group's rhetorical choices. For example, during classroom discussions, Brandon mentioned, 
three times that different cultures engage in different reading patterns (i.e., Westerners 
typically read a page from left to right and top to bottom). However, CG-1 's description of 
the audience as "European" isn't analyzed in terms of rhetorical choices that reflect careful 
attention to the needs of a "European" audience, nor are the specific needs of a "middle-
aged" audience carefully analyzed and addressed. 
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The fact that nowhere in their audience analysis reports do the Tour Groups refer to 
Brandon as a target audience suggests that physicality may enable student-groups to view 
their coursework as addressing an audience whose needs extend beyond the confines of a 
classroom. Drawing on Sauer's notion of knowledge as "materials, and interactions which 
are sensed or perceived as data," the Tour Group seems to have grasped the larger 
implications for VR-related research—implications that extend so far beyond the classroom 
context the Tour Group doesn't even mention the course instructor as a target audience 
(2003,182). The difference between VRAC and every other department and center on 
Midwestem's campus is extraordinary: The space resembles a high-end corporate office, 
rather than a university-sponsored research center. Triangular-shaped conferences tables, 
walls that move and function as doorways, and student offices that are much nicer than 
many department chairs' offices reflect the academic, corporate, and governmental import of 
VR-related research. Such physical manifestations of the importance of VR research may 
have prompted the Tour Group to target an audience well beyond the classroom. 
Audience Defined as VRAC in Audience Analysis Reports 
Topical segments coded for Audience Defined as VRAC (ADV) mention VRAC staff as the 
target audience and, thus, also extend the target audience beyond the classroom. The average 
for ADV-coded segments in the Class Group is 0.25; in contrast, the average for the Tour 
Group is 1.3. 
Since the assignment sheet for the service-learning project (see Appendix B) 
specifically mentions VRAC as the primary audience, I was surprised by the Class Groups * 
incorrect descriptions of the target audience. For example, Kendal and I are both considered 
VRAC staff: Kendal as the Systems Support Specialist and me as the Communication 
Coordinator. My daily presence in both course sections during the service-learning project, 
my acknowledged role as the VRAC Communication Coordinator, and my role as the 
liaison between both course sections and Kendal (who was often referred to as the target 
audience in class) led me to believe that students in both sections would recognize VRAC as 
the audience for the service-learning project. In fact, the assignment sheet explicitly 
mentions VRAC as the audience: 
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The instructions will be utilized by four primary audiences: Virtual Reality 
Applications Center (VRAC) faculty, VRAC graduate students, Human 
Computer Interaction (HCI)24 communication consultants, and VRAC 
technology support staff. 
Even though all the signs pointed to VRAC as the target audience, the Class Group had only 
one ADV-coded segment in its audience analysis reports. The surprising response seems to 
suggest that the Class Groups were either unwilling to extend their audience interpretations 
beyond the classroom or were unsure how to do so. The following section indicates that the 
latter circumstance may have been to blame. 
Audience Defined is Undetermined in Audience Analysis Reports 
Topical segments coded for Audience Defined is Undetermined (ADU) reflect vague 
descriptions of the target audience that are too broadly defined to be of any use as an 
audience analysis. The average for ADU-coded segments in the Class Group is 1.5; in 
contrast, the average for the Tour Group is 0.66. The important distinction suggests that 
student-groups in the Class Group more often provided inadequate and vague definitions of 
the target audience: depictions that do not mirror the highly interdisciplinary and unique 
characteristics of individuals who might use the filming instructions. 
VRAC supports research in a diverse array of disciplinary fields, including cognitive 
psychology, computer science, engineering (including mechanical, industrial and 
manufacturing, civil, and more), haptics, statistics, agriculture, architecture, design, and 
business, to name only a few. In addition, VRAC conducts research for a diverse array of 
industry and government sponsors, including the United States Department of Agriculture, 
the Boeing Company, General Motors, Proctor and Gamble, and Sun Microsystems, to name 
only a few. A quick search on VRAC's website reveals VRAC's characteristic diversity. 
Rather than thoroughly analyzing the multiple components that characterize VRAC, many 
student-groups in the Class Group demonstrated only a cursory interpretation of VRAC as a 
diverse, high-tech research center. For example, CG-2's interpretation of VRAC researchers 
could easily describe researchers in Midwestem's Department of English: 
24 HCI is an interdisciplinary graduate program administered through VRAC. In my role as Communication 
Coordinator and in Kendal's role as Systems Support Specialist, our responsibilities were often divided 
between VRAC and HCI. 
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The VRAC facilities, including the C6, are used by many different individuals 
and groups to conduct a wide range of research. 
The terms "individuals" and "groups" do not distinguish between geneticists or mechanical 
engineers, who each have distinct and challenging needs. A geneticist, for example, might 
want to virtually map the human genome in order to better understand the cellular nature of 
the human body. In contrast, a mechanical engineer might want to virtually map the airflow 
through swine housing systems in order to improve the design of ventilation systems. In 
either case, descriptions such as "many different individuals" do not reflect VRAC's 
interdisciplinarity, nor do descriptions such as "a wide range of research" demonstrate the 
breadth of scientific and engineering applications for VR-related research. 
Conclusion 
The fact that coded segments in the audience analysis reports do not demonstrate the same 
level of difference that was noted in coded segments from the focus group interviews 
indicates an inherent flaw in the audience analysis process: While students in the Class 
Group are well-prepared to formally interpret rhetorical situation, they are not prepared to 
apply their global analyses to specific, and often minute, rhetorical choices. For example, 
CG-2 correctly described the target audience as "moderately 'tech' savvy" and appropriately 
rationalized the ways in which the filming instructions were specifically designed with this 
target audience in mind. However, the rhetorical choices rationalized in the student-group's 
audience analysis report were not mentioned during the focus group interviews, nor were the 
analyses translated into usable instructions. In short, the results indicate that students know 
what issues need to be addressed in an audience analysis (audience, purpose, context): 
however, those issues aren't addressed in the final product. The results from my visual 
analysis—presented in the following chapter—extends the analysis begun in this chapter by 
investigating the ways in which differences between each course section were manifest in 
the student-groups' final products. 
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Chapter Five: 
Analyzing Responses to Rhetorical Situation 
Information design is infused with conventional codes—local 
and global, textual and nontextual—which are blended in any 
given document to satisfy the needs and expectations of 
readers. Conventions inundate virtually every visual element 
of a document—text, data displays, pictures, and the size and 
shape of the page or the screen. They appear in inconspicuous 
places—symbols on line graphs, textures and colors on 
pictures, centerlines on drawings, icons on Web sites and 
graphical interfaces, and even minute typographical 
variations in the fine print. 
Kostelnick & Hassett 2003,17 
In Chapter 4,1 analyzed student-groups' interpretations of the service-learning 
project's rhetorical situation. The results suggest that non-access to the physicality of the VR 
environment may have influenced student-groups in the Class Group to perceive the service-
learning project as "busy work" that does not have purposeful applications for audiences that 
exist outside the classroom context. In this chapter, I extend those results by analyzing the 
visual language of student-groups' responses to the service-learning project's rhetorical 
situation. The purpose of conducting a visual analysis of student-groups' filming 
instructions is to investigate the ways in which student-groups' interpretations of rhetorical 
situation are manifest in their filming instructions. Following the generic conventions for 
instructional documents and the site-specific lighting and spatial constraints of the VR 
environment (presented in Chapter Three), the print-based filming instructions needed to 
meet five basic criteria: 
Typeface Legibility: The service-learning assignment posed one primary 
challenge to the genre of instructional documents—the low-light conditions. 
The limited light inside the virtual environment necessitated careful attention 
to typeface (the size, style, and treatment that constitute the bare minimum 
for legibility). Whereas the Tour Group successfully met the legibility 
requirement, the Class Group did not. 
Minimal Text: Successful instructional documents incorporate text that is brief 
and often serves a supporting role. Too much text can reduce the likelihood 
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that users will complete the task, especially if they have difficulty in moving 
between task and text. 
Enumerated Procedures: Instructional documents use enumerated steps that 
use both text and images, thus enabling users to easily complete the task. 
Whereas the Tour Groups' design of enumerated steps was successful, the 
Class Groups' was not. 
Emphasized Headings: Instructional documents use typographic features, such 
as headings, in order to visually reflect the organization and hierarchy 
between each enumerated step and between each section of the document. 
Instructional Graphics: Instructional documents use graphics to illustrate 
enumerated steps or other procedures involved in the task, thus simplifying 
complex processes. Whereas the Tour Group successfully incorporated 
instructional graphics, the Class Group did not. 
In order to investigate the success of each student-group's response to the service-
learning project's rhetorical situation, I needed an analytical framework that would 
successfully address the five criteria common to instructional documents and that would 
address the context-specific criteria of the VR environment (i.e., low-light conditions). 
Given that careful and deliberate visual design is typical of instructional documents and that 
low-light conditions are most likely to affect the success of a document's visual design, I 
adopted a Visual Language Matrix (see Table 3.7) in order to analyze the visual language of 
student-groups' filming instructions (Kostelnick & Roberts 1998; Kostelnick 1989; 
Kostelnick 1988). The matrix allowed me to capture data that indicate whether the visual 
design of student-group's filming instructions met the five criteria listed above. 
As described in Table 3.7 (on page 80), the Visual Language Matrix categorizes the 
four levels of visual design (intra-, inter-, extra-, and supra-levels) that represent a range 
from local-level (intra-) design, such as typeface, to large-scale (supra-) design, which 
includes the overall size and shape of the document. The four levels of visual design can be 
coded in three different visual modes—textual, spatial, and graphic; these visual modes 
encompass all of the elements that make designs visible and the documents usable: the text, 
graphics, and arrangement that enable readers to move through the document. I used the 7-
point Likert scale (presented in Table 3.8) to evaluate each of the 12 cells in the matrix, thus 
determining the success with which each student-group designed the visual language of their 
filming instructions. 
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Visual Analysis Results 
Level 
of Group Visual Coding Modes 
Design Textual Spatial Graphic 
CG-1 2 3 2 
CG-2 2.5 4 2.5 
CG-3 6.5 6 5 
CG-4 1 3 1 
CG Total 12.5 16 10.5 ! CG Average 3 2.62 
TG-5 6 6 4 
TG-6 7 7 6 
TG-7 5 5 3 
TG Total 18 18 13 
TG Average ' . 6 • 6 43 
CG-1 5 5 1.5 
CG-2 6 2 5.5 
CG-3 6 5.5 6 
CG-4 5 5 1.5 
CG Total 22 21.5 14.5 
i CG Average 5.5 &37 3.62 
TG-5 6 6 5 
TG-6 7 7 6 
TG-7 6 4.5 4 
TG Total 19 17.5 15 
TG Average &3 5.83 5 
CG1 1 1 3 
CG2 2 1 2 
CG3 3.5 5 3 
CG4 5 1 2 | CG Total 11.5 8 10 CG Average 2.87 2 2.5 
TG-5 7 6 5.5 
TG-6 7 3 3 
TG-7 2.5 3 5 
TG Total 16.5 12 13.5 
TG Average 5.5 4 4.5 
CG1 3.5 2 1 
CG2 2.5 3 5 
CG3 6 6 4 
CG4 2 2 2 
2 CG Total 14 13 12 
§• CG Average 3.5 325 3 M TG-5 7 6 6 
TG-6 6.5 3 7 
TG-7 5.5 3 3 
TG Total 19 12 16 
TG Average 6.3 4 5.3 
Table 5.1 : The 7-point Likert scores for the visual 
analysis are averaged for the Class Group and the Tour 
Group. 
The results of the visual analysis of 
student-groups' filming instructions are 
presented in Table 5.2, which correlated 
the level of design (intra-, inter-, extra-, 
and supra-levels) with the visual modes 
(textual, spatial, and graphic). The 
numbers in the table represent each 
student-group's score on the 7-point Likert 
scale—where 1 equals strongly disagree, 1 
equals strongly agree, and 4 equals neither 
agree nor disagree. I analyze student-
groups' filming instructions by comparing 
the average scores (the rows highlighted in 
gray) from the Class Group and the Tour 
Group. Instances in which one group's 
average is two or more times higher than 
another group's signal areas that I examine 
in detail in order to address my question 
about the role that physicality plays in 
student-groups' responses to rhetorical 
situation. I selected "two or more times 
higher" as a common sense indicator that 
one group was attending to particular 
visual design factors much more frequently 
than the other group. In fact, this common 
sense distinction provides a useful guide 
for identifying important distinctions 
between the two groups. The results of the 
visual analysis (Table 5.2) suggest that four 
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visual design factors may have been affected by the physicality of a VR environment: intra-
textual, extra-textual, extra-spatial, and extra-graphic. Specifically, the Tour 
Group attended to these four levels of design and visual modes more frequently than the 
Class Group. Although successful filming instructions rely on all of the visual components 
in the matrix, I focus on the levels of design and visual modes that seem most affected by 
the physicality of space/place within a virtual environment. 
Since the purpose of my visual analysis is to evaluate the extent to which student-
groups' filming instructions successfully responded to the service-learning project's 
rhetorical situation, I analyze the four visual design features that seem most affected by 
physicality in terms of their relationship to the five criteria often associated with 
instructional documents; thus, typeface legibility, instructional graphics, and enumerated 
procedures correlate, respectively, with the matrix as intra-textual, extra- textual, and extra-
spatial/extra-graphic. The relationships I draw between the generic features and the visual 
language of the students' instructional documents is described in the abbreviated version of 
the Visual Language Matrix in Table 5.3. As discussed in Chapter Four, I do not use 
quantitative data to support statistical causation or establish a correlation between 
physicality and student-groups' responses to rhetorical situation; rather, I use data from the 
visual analysis as descriptive evidence. 
Intra-textual. The intra-textual design of a document refers to the most basic elements of 
visual design: typeface legibility—each character, each word, each line. On the matrix, at 
the intersection of intra-level design in the textual coding mode is intra-textual. The 
legibility of a document absolutely depends on the type: the size, style, and treatment of the 
typefaces used in text, in call-outs, in labels, and in captions. An intra-textual analysis of 
student-groups' filming instructions suggests the extent to which each group designed its 
typeface in response to the rhetorical situation. 
Extra-textual. The extra-textual design of a document refers to labels, call-outs, captions, 
and legends—elements that serve to clarify visuals in a document; as is the case with 
enumerated procedures, text often plays a supporting—as opposed to a leading—role in the 
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display of information. On the matrix, at the intersection of extra-level design in the textual 
coding mode is extra-textual. An extra-textual analysis reveals the relationship between 
images and text—a relationship that absolutely determines the success of the enumerated 
procedures—and suggests the extent to which student-groups extra-textual design 
successfully responds to the rhetorical situation. 
Abbreviated Visual Analysis Matrix 
Level of 
Design 
Coding Modes 
Textual Spatial Graphic 
Units of Analysis Evaluation Unite of Analysis Evaluation Units of Analysis Evaluation 
Intra: focuses 
on local-level 
(single line) 
variations of 
textual design 
Type style (serif, Typeface is 
sans serif) legible in low-
Type size (1 Opt, «9ht conditions. 
12 pt, 14pt.) 
Treatment (italic, 
bold,shadow, 
outline) 
Extra: 
focuses on 
visual 
elements 
external to 
main text text 
plays a 
supporting 
role only. 
Labels Enumerated 
Call-outs procedures 
Captions demonstrate a 
relationship 
between text 
and images that 
is explicit in low 
light condition. 
Image (size, The size and 
viewing angle, perspective of 
perspective) instructional 
graphics are 
appropriate for 
low-light 
conditions. 
icons (arrows) The color, 
detail, shading, 
Image (line and icons for 
weights, details, enumerated 
color) procedures and 
instructional 
graphics 
facilitate task 
completion in 
low-light 
conditions. 
Table 5.3: Four cells from the 12-cell Kostelnick matrix (see Tables 3.7 and 3.8) are excerpted to reflect the 
focus of my analysis in this chapter. 
Extra-spatial. The extra-spatial design of a document refers to the size, viewing angle,, 
and/or perspective of the instructional graphics that enable the audience to visualize—and, 
thus, simplify—complex processes. On the matrix, at the intersection of extra-level design 
in the spatial coding mode is extra-spatial. An extra-spatial analysis reveals the degree to 
which student-groups considered visual—as opposed to textual—arguments to be capable of 
carrying the interpretive load of a complex process: an integral component of instructional 
graphics, especially for instructional documents designed for use in a low-light space/place. 
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Extra-graphic. The extra-graphic design of a document refers to icons—such as arrows 
that visualize a specific task—and line weights, details, and color (used on images) that, 
combined, enable the audience to follow the visualized directions. On the matrix, at the 
intersection of extra-level design in the graphic coding mode is extra-graphic. As is the case 
with my extra-spatial analysis, an extra-graphic analysis reveals student-groups' 
successful/unsuccessful design of instructional graphics that use enumerated procedures to 
visualize the complex processes involved when filming in a low-light, virtual space/place. 
Using excerpts from student-groups' filming instructions, I discuss each of these 
criterion in more detail below. If an excerpt of one student-group's instructions appears 
smaller/larger than another, it is: Each excerpt was scanned and reduced 43% in order to 
best reflect the physical—as well as the visual—differences within the boundaries of this 
linear, text-based dissertation. The reproduced pages from the student-groups' instructions 
maintain the color of the original and show the binding. Figure 5.1, for example, was 
originally printed on bright yellow paper and used a single-ring binder. 
Excerpted from Class Group #3 (CG-
3), Figure 5.1 illustrates two of the three 
criteria described above: legibility and 
enumerated procedures. CG-3 demonstrates 
careful attention to the typographic design of 
its filming instructions: the type size and 
treatment are excellent responses to the low-
light conditions of the VR environment. 
However, the relationship between text and 
images has not received the same careful attention; the image includes numerical labels that 
do not correspond to the enumerated procedures depicted in the text. 
In contrast to Figure 5.1, the excerpt from CG-4 in Figure 5.2 demonstrates less 
attention to legibility and careful attention to enumerated procedures. The relationship 
between text and images is clearly established: the numerical labels used in the image 
correctly correspond to the textual descriptions of the same processes. However, the group's 
poor attention to typeface design (i.e., size) does not meet the legibility requirements that 
Step 1: Camera Set up 
1.1 Check batteries-are they charged? 
1.1.1 Insert battery on camera 
1.1.2 If using the ac adapter, plug into camera's labeled DC outlet, 
and walls power outlet 
Figure 5.1: An excerpt from CG-3 reveals careful 
attention to legibility and less attention to enumerated 
procedures. 
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Charging Batten 
turn Poetr w.i(ct toOKK 
tlKiiac itoste*) 
• (Remove tnlKn pack « terminal covcr) 
• Align kmeix (*Ki. with maej-le point dounranK 
• Align edge tlK hyoef) pwl with line on tanecra. 
• hc« and slide the banct} down until il clieU into 
C'oanea poucr adapter to oinwia 
C imitcv! j*nxcr caNe ti> atiptii 
Plug pouci uMi hi «all mulct 
Note: The duoge indieSin IbUtts red to ihuw tlol ilu^-
ingi» ia proper, rhc ledkaler glowi Untdily when the 
hazier) pack it fail) ttefged. it tbc i«!i«i(w btteks Iwitt a 
Mtoad. tbc ktUcrx pack ioi>t»c ikltani: 
respond to the low-light conditions in the VR 
environment. Thus, CG-4's careful attention to 
enumerated procedures is counteracted by illegible 
textual descriptions. 
Finally, an excerpt from TG-6 in Figure 5.3 
illustrates careful attention to legibility, enumerated 
procedures, and instructional graphics. The type size, 
style, and treatment successfully respond to the low-
light conditions. TG-6 also establishes a clear 
relationship between the text and images. The 
numerical labels, for example, establish an explicit 
relationship with the corresponding text, thus enabling 
the audience to easily navigate between the instructions 
and the task (i.e., setting-up the camera). Finally, the 
size, perspective and arrangement of the three 
instructional graphics enable audiences to easily 
visualize a complex process and the use of arrows facilitates completion of the task. In short, 
TG-6 clearly demonstrates a direct response to context-specific constraints: dim lighting that 
subsequently affects the audience's ability to follow or visualize the complex process of 
filming in a VR environment. 
TG-6's filming instructions exemplify a successful response to the service-learning 
project's rhetorical situation: The group gave equal attention to each of the three criteria 
described here and the other two criteria—minimal text and easy navigation—that, together, 
comprise the generic convention of instructional documents. In short, Figure 5.3 epitomizes 
the interconnectedness of each criterion: that is, the success of a visual design depends upon 
the interdependency of all the visual elements in an instructional document. 
Figure 5.2: An excerpt from CG-4 
illustrates the interdependency 
of visual design elements: poor 
legibility counteracts successful 
instructional graphics. 
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Setup: Inserting Tape into the Camera 
•Open tape door as 
shown (1) 
«WAIT for tape bay to 
slide out and open (It 
will do this on its own) 
> Insert tape in tape bay (2) 
• Push tape bay closed (3) 
' WAIT for tape bay to 
retract (It will do this on its 
own) 
• Push tape door 
closed (4) 
6 / 
3.2 
Figure 5.3: An excerpt from TG-6 illustrates the combined effect of careful attention to legibility, 
enumerated procedures, and instructional graphics: a successful response to rhetorical situation. 
As the following excerpts and analyses illustrate, the four main categories in my 
visual analysis (intra-textual, extra-textual, extra-spatial, and extra-graphic) were chosen 
because the characteristics of each category best reflect the concepts of typeface legibility, 
enumerated procedures, and instructional graphics, respectively—the visual design features 
that (based on the averages in Table 5.2) seem most affected by physicality. 
Typeface Legibility 
As mentioned above, typeface legibility determines the success of instructional documents at 
the most basic level of visual design (the intra-level design of type size, style, and treatment). 
In addition, the context-specific constraints within the virtual environment absolutely require 
careful and deliberate typographic choices that appropriately respond to the low-light 
conditions inside the CAVE (Cave Automatic Virtual Environment) and in the staging area 
(the physical space exterior to the CAVE where the audience will set-up and use the filming 
equipment): In an environment characterized by low-light conditions, type size and 
treatment are critical to a document's success. 
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Results from the visual analysis suggest that the Class Groups' intra-textual designs 
are more often illegible in low-light conditions. As Table 5.2 reveals, only one student-
group from the Class Group (CG-3) demonstrated careful attention to typeface design (see 
Figure 5.1). An obvious reason for the Class Group's unsuccessful responses to the service-
learning project's rhetorical situation may be its lack of interactions within the VR 
environment (i.e., physicality). Although the low-light conditions of the VR environment 
were simulated in the classroom during Kendal's visit and although students had experience 
operating the filming equipment in that simulated environment, the Class Group had no way 
to authenticate its experience. Turning the lights down during a video clip does not a VR 
environment make. 
Students' multiple questions during Kendal's visit to the classroom reflect their 
preoccupation with the logistics of interacting with the VR equipment and setting up the 
filming equipment. The transcript of Kendall's visit to the Class Group shows that the 
majority of students' questions were focused on how the technology worked and where to 
place the filming equipment, rather than focusing on the audience's reasons for filming or 
their potential interactions with the filming instructions. The following excerpted 
conversation is representative of the Class Group's many technology and equipment-related 
questions. 
CG-1 Student: when you're doing filming, you lose a screen then? You have to 
remove the screen from in front of the camera? 
Kendal: Right. This entrance ((points to a projected image of the line drawing in 
Figure 1.1)) is a hydraulically controlled door, so it just sort of slides out and sits 
in that direction ((motions to the right of the projected image)). So you've got 
extra light streaming into the chamber, which brings up another point that should 
be included in the instructions.. .to tell the application operator to turn off the 
entrance projector because it'll have an impact on the application.. .its light could 
be bleeding onto other images. 
CG-1 Student: could you repeat that? 
[Kendal]: Oh, it's referred to as the entrance projector. There's the top/bottom 
right/left and back/entrance projectors ((points to their position on the line 
drawing)). 
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The excerpt shows that students' questions were focused on site-specific details—that 
may have been intuitively answered with a visit to the VR environment, as was the case with 
the Tour Group—rather than focusing on the ways in which audiences might interact with 
the filming instructions and with the space/place. In other words, the Class Group's 
preoccupation with comprehending the logistics of space/place—a comprehension that they 
never fully grasped—precluded their ability to internalize the textual and oral information 
provided in class and, thus, to make rhetorically sound typographic choices. For example, 
the information that the CG-1 student elicited from Kendal is incorrectly depicted in that 
student-group's filming instructions. The excerpt from CG-1 's filming instructions (in Figure 
5.4) is located directly after the Table of Contents and describes important information the 
audience will need in order to capture quality footage. Six bullets and three sub-bullets into 
the page, the audience is given the crucial information Kendal discussed in class: 
Please remind system operator that you are filmir 
and require: 
Mono mode 
The front entrance projector off 
The door left open (if needed) 
Aside from the overall effect of an unsuccessful typographic 
design (i.e., a design that doesn't respond to low-light 
conditions), the arrangement of the information does not 
emphasize the most important information (i.e., monomode 
and front projector). Rather than emphasize the most critical 
information related to filming a 3-D application with a 2-D 
device (see focus group analysis of Context Equipment for a 
more detailed description of monomode and its effect on the 
captured footage), CG-1 emphasized the "Welcome" statement and other banal references— 
such as "No food or drink" (#1 in the list) and "Turn off all cell phones" (#5)—that are 
presented before the most critical information (i.e., switch the projectors to monomode and 
leave the hydraulic door open during filming). CG-1 's unsuccessful response to Kendal's 
descriptions of the rhetorical situation suggests that the group didn't fully understand or 
ig 
Welcome ta the Iowa Staff Univertity Virtual Reality 
Application Center's C~6 chamber! 
• Jpprcouc v*ut miting nur îaii 
c. Ihc ioilowinp I-. a gnidc £ir i 
: vhamhcr. 
i. and hope v> 
for filming imiik liic 
Before you begin, pleat* read the following: 
• No food or drink i» allowed inside the facility 
• Please watch your feet for cahlcx 
• Mug all camef.i cables in before application 
sums, and remember where they arc 
• Make sutc bancry is charged before > on begin 
filming 
• Turn off all ccll phono 
• Please remind system operator thai you arc 
filming and require: 
o Mono mode 
o 'Ihc from entrance projeciot off 
o Ihe door left open (if needed) 
• Contact ihc System Support SpecialtM if rau 
require any assistance beyond the «ope of this 
quick- «art guide 
Enjoy the show! 
Figure 5.4: An excerpt from CG-1 
indicates that the group did not 
fully appreciate the magnitude of 
monomode projection. 
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internalize the importance of the information: If the application isn't running in monomode, 
then the captured footage will reflect blurred, unusable images. Similarly, if the front 
projector is not turned off, then the images from the front projector will be projected onto 
the back wall, which will render faded or blurred images. 
In contrast to CG-1, TG-6 demonstrates careful and deliberate typographic choices that 
appropriately respond to and reflect the context-specific lighting, spatial, and equipment 
constraints of the VR environment. Figure 5.6 illustrates their rendition of the monomode 
information, as well as other important information—such as turning the projector off while 
filming and other site-specific hazards. TG-6 also recognized the audience's need to know 
about space, lighting, and equipment constraints within the VR environment: Each of these 
constraints is explicitly stated and addressed. 
C6 Environment 2.1 
Check with the system operator to ensure 
the application to be filmed will be 
projected in MONO rather than Stereo. 
C6 
The rear projector (1) should be turned off 
while filming. 
Tripods are not allowed inside the Cf 
chamber. 
The C6 facility is very dark, power 
cords and other equipment can be 
hazardous if not looked out for. 
,%/ 
Figure 5.6: An excerpt from TG-6 illustrates an effective typographic design that both responds to the 
low lighting and emphasizes important information. 
The Tour Group's access to physicality seems to have answered such context-
specific questions that the Class Group spent an entire hour asking Kendal. For example, the 
Tour Group shared the Class Group's concern with equipment placement within the VR 
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environment: The diagram of the CAVE (C6) and staging area in Figure 5.6 demonstrates 
TG-6's awareness of space/place. However, the Tour Group's questions about space/place 
were answered by their site-specific interactions within CAVE and staging area—not by 
their questions to Kendal.25 The following excerpt from TG-6's focus group interviews 
demonstrates the distinction: 
TG-6/S3:1 didn't fully understand where the camera was gonna be. I actually 
thought it was gonna be inside the chamber. And then, I don't know how I got 
that impression. I guess I just missed it somehow. But, so I don't know whether it 
would be important for somebody that didn't go to the chamber. But for us that 
went to the chamber, we realized that. 
Whereas the Class Group asked for and received similar information from Kendal, the Tour 
Group constructed site-specific answers through their interactions and synergy with the VR 
space/place. The effects of this difference between self-constructed and given information is 
that the Class Group spent the majority of their time asking Kendal how he interacted with 
the technology and the equipment, rather than asking more specific (and more important) 
questions about the ways in which audiences might interact with the instructional 
documents—resulting in a poor typographic design that does not reflect the audience's site-
specific needs and, thus, does not appropriately respond to the rhetorical situation. 
One anomaly in the Class Group's barrage of logistical questions for Kendal, is CG-
3: an all-female group of three. During Kendal's visit, the group worked quietly in the back: 
of the room: As the other groups asked Kendal questions ad nauseam, the women practiced 
filming the Hindu Temple application. They practiced all of the settings affected by low-
light conditions while listening to Kendal's questions. The following excerpt from their 
focus group interview reveals an intriguing contradiction: 
K: How helpful do you think it was to have [Kendal] come to class and to show 
the video of the application. Did it help your group? 
CG-3/S3:1 think so. 
25 In fact, Brandon posed the large majority of questions to Kendal during the VR tour: a point that will be 
discussed at greater length in Chapter 6. 
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SI: Well, it kinda eased my mind a little bit just to know that I was gonna have 
an opportunity to ask questions I needed to—you know, without bothering 
anyone because he's so busy and stuff. 
K: So, just being able to speak with him directly was helpful? 
CG-3/AII: Yes. 
K: Did y'all ask several questions? 
CG-3/S3:1 think all our questions got answered by somebody else asking them. 
Was it [student from CG-2] that had a lot of questions? 
CG-3/ALL: yeah 
What I find most interesting about this excerpt is the fact that all three group members 
agreed that speaking to Kendal directly was helpful, yet their very next response revealed 
that none of the group members had asked a single question ! In fact, rather than spend their 
time asking questions, the group spent the entire hour practicing with the filming equipment. 
The DV recordings from classroom activities during Kendal's visit reveal that CG-3 
interacted with the camera manual and the equipment simultaneously; the ways in which 
they maneuver the manual to catch what little light existed in the classroom suggests that the 
group was able to internalize the criticality of low-light conditions on an audience's 
interactions with the filming instructions. The fact that the group demonstrated the most 
accurate response to the legibility requirements seems to indicate that their interactions 
within the low-light physicality of the classroom informed the typographic design of their 
filming instructions. The difference between the Class Group and Tour Group's design of 
text, for me, indicates that physicality can affect the most basic feature of any visual design: 
typeface legibility. 
Enumerated procedures 
A defining feature of instructional documents is their use of enumerated procedures that 
sequence the exact steps readers must follow in order to complete a task. Karen Schriver 
describes enumerated procedures as characteristic of "[t]exts that enable 'reading to do'" 
(1997,290). The repeated shifts in attention common to this genre—for example, attention 
shifts between specific tasks, such as adjusting the gain settings, and specific passages that 
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detail those tasks, such as step-by-step instructions for adjusting the gain—can easily cause 
the audience to lose its way through the process, especially in contexts characterized by low 
lighting. Enumerated procedures address such reading patterns and context-specific lighting 
constraints by establishing clear and explicit relationships between text and images—a 
carefully considered extra-textual design that responds to the lighting constraint by using 
clear and legible labels, call-outs, and/or captions that explicitly correspond with the 
instructional text. 
Results from the visual analysis suggest that the Class Groups' extra-textual design is 
more often ineffective in low-light conditions. As Table 5.2 reveals, only one group (CG-4) 
from the Class Group demonstrated a successful extra-textual design. An obvious reason for 
the Class Group's unsuccessful responses to the service-learning project's rhetorical 
situation may be their lack of interactions within the VR environment (i.e., physicality). As 
is the case with typeface legibility, effective enumerated procedures must be legible in the 
low-light conditions of the CAVE and staging area: While their design of enumerated 
procedures may be successful—in that a clear and explicit relationship is established 
between text and image—student-groups must internalize the textual and oral descriptions of 
the VR lighting constraints in order for their filming instructions to successfully enable the 
audience to complete the task. In other words, a successful extra-textual design does not a 
usable document make. 
An excerpt from CG-4's filming instructions (Figure 5.7) illustrates an effective extra-
textual design and an ineffective intra-textual design (i.e., small type size): the result is an 
unusable document in low-light conditions. Although the extra-textual design is effective, is 
does not meet two of the five requirements for successful instructional documents: legible 
typeface and minimal text. 
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Clearly, CG-4 establishes a relationship between the textual descriptions and visual 
demonstrations of "changing a cassette." The excerpt demonstrates multiple steps in a 
complex process by using visuals that incorporate effective extra-textual elements: numerical 
labels and call-outs that correspond to the 
text. However, the enumerated procedures 
Basic Recording 
Have You Done These 
Is the camera plug into a power source (Battery or Wall 
outlet)? 
If battery is a power source is there enough power 
(Refer to Charging Battery p. 15). 
Remove the Camera Cap if it hasn't been remove. 
Is the Cassette in camera (Refer to Load Cassette p. 10)? 
Is the projector in mono-mode? 
Is entrance projector off 
sli to open 
i.vD screcn 
To Record 
1. Push and hold small green button on power switch, turn POWER 
switch to CAMERA 
• The word "Pause" will appear on the screen ( LCD/ 
Viewfinder) 
• Camera power indicator will lights up red 
Note : Camera will turn itself off it left on pause mode for more 
than five minute. To return to recording turn POWER switch 
to OFF and then back to CAMERA 
2. Press and release START/STOP button once for Recording 
3. Press and release START/STOP button again to stop Recording 
4. After Finish Recording. Remove Cassette. Turn of camera . 
Replace Cap on Camera 
are an inappropriate response to the 
service-learning project's rhetorical 
situation: Although the numerical labels are 
visible, the corresponding text is not—the 
type size is too small and, thus, does not 
respond to the low-light conditions of the 
VR environment. In addition, the entire 
page incorporates too much text—the 
arrangement of the checklist (which 
precedes the procedural instructions) de-
emphasizes the important information that 
allows the audience to complete their 
"basic recording" task. More important, not 
enough white space surrounds the most 
critical information—such as textual 
Figure 5.7: Although the extra-textual design is effective, description of step # 1 that enables the 
•*—»  
text
- while CG-4 uses a careful extra-textual 
design to establish a relationship between text and images, the visual language of the entire 
page does not constitute a successful response to the service-learning project's rhetorical 
situation—thus illustrating the interdependency of each design component. 
Although TG-5's intra- and extra-textual designs (in Figure 5.8) are an improvement 
over CG-4's—in that the textual and numerical labels are both legible and correspond with 
the textual directions—and although TG-5's extra-textual design creates an explicit 
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relationship with the textual directions, TG-5's unfortunate terminology and arrangement 
choices do not establish a clear relationship between the image and text. 
figure 2-1 
0 
PROGRAM MENU 
SELECTOR BUTTON 
SWITCH 
figure 2-2 
OB-
ffl 
STEP 2: 
ACCESSING THE ADVANCED EDITING MENU 
1. Locate the PROGRAM SELECTOR SWITCH. 
The switch is indicated by the left dot in 
Figure 2-1. 
2. Slide the PROGRAM SELECTOR SWITCH 
over so that the Program AE option is chosen. 
See Figure 2-2. 
3. Locate the MENU button. The button is 
indicated by the right dot in Figure 2-1. 
4. Press the MENU button to access the 
Advanced Editing Menu. 
The camera should now be ready for advanced 
configuration. 
PROGRAM 
AE 
Figure 5.8: An excerpt from TG-5 demonstrates an explicit relationship between image and text. 
Figure 5.8, for example, demonstrates extra-textual labels (e.g., image labels FIGURJL 
2-1 and FIGURE 2-2) that explicitly correspond with the 4-step textual directions on the 
opposite page (e.g., step # 1 and # 2, respectively). However, the group's choice to include 
"FIGURE" in the label creates an unnecessarily complex label that violates the minimal text 
criterion for instructional documents: Why didn't TG-5 simply use the numbers "1" and "2" 
as labels for the image? Doing so would establish a clearer relationship with the numbered 
textual directions. The group clearly had some larger, supra-level, design issues that are 
beyond the scope of my present analysis: however, suffice it to say that the supra-level 
design (illustrated by the navigational bar that spans both pages) precluded the group from 
using more simplistic terminology. At any rate, this example from the Tour Group—as well 
as the example discussed in more detail in the following section—suggests that access to 
physicality affects both intra- and extra-textual designs, but access to physicality doesn't 
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necessarily prepare student-groups to manage the complexity of supra-level structural issues 
associated with the visual design of a multi-page document. 
Instructional Graphics 
A defining feature of instructional documents is their use of instructional graphics that use 
visual elements in order to visualize the complex processes of a specific task—thus, for 
example, using one interpretive visual (or, instructional graphic) to reflect/embody all of thie 
textual information in an entire paragraph. The benefits of instructional graphics for complex 
tasks is obvious: If the audience can gain the same information from one visual as from 
multiple lines of text, then the process of shifting attention between the text (i.e., instruction 
manual) and the task becomes much easier—thus enabling the audience to successfully 
complete a specific task; successful usability is achieved by careful attention to the extra-
spatial and extra-graphic design of instructional graphics. As is the case with typeface legibility 
and enumerated procedures, effective instructional graphics must be legible in the low-light 
conditions of the CAVE and staging area: While the visual design of instructional graphics 
may be successful—in that images enable the audience to visualize and, thus, simplify a 
complex process—student-groups absolutely must consider the site-specific lighting 
constraints as they design the visual language of their filming instructions: A superbly 
designed, but small, instructional graphic is useless in low-light contexts. This section uses 
excerpts from student-groups' filming instructions in order to analyze the two visual design, 
components most often affected by low-light conditions: extra-spatial and extra-graphic. 
Extra-spatial Analysis 
The extra-spatial design of instructional graphics refers to the size, angle, and perspective of 
visual elements. My visual analysis reveals that the Class Groups' extra-spatial design is 
more often inappropriate for low-light conditions. In order to meet the added lighting 
constraints posed by the service-learning project, student-groups needed to use images that 
were large enough to see (i.e., legibility) and use (i.e., usability) in low-light conditions. 
The excerpt from CG-2, in Figure 5.9, illustrates the importance of image size: If the 
image is not large enough to see the details, then audiences cannot follow the instructions. 
Surprisingly, this group was very much aware of the low-light conditions, yet did not 
consistently design instructional 
graphics that responded accordingly. 
The following email message, sent by 
a member of CG-2 before Kendal's 
classroom visit,26 testifies to the 
group's (or, at least, one group-
member's) awareness of the site-
specific lighting constraints: 
Hi [Kendal]: 
My group in the 
English 314 (Technical 
Communications) class 
is working on a 
project that entails 
writing instructions 
for filming in the C6 
VR chamber. 
It seems to us so far 
that the main problem 
concerning filming in 
the VR chamber is 
lighting issues(Gain 
Settings, Aperture 
Settings, Shutter 
Speed). 
Of note regarding this email is the fact that students in both course sections were explicitly 
instructed not to contact Kendal: His busy schedule precluded him from participating in the 
service-learning project beyond the VR tour and classroom visit. However, this student did 
not heed (or internalize) that instruction, nor did his group's design of instructional graphics 
heed their own advice: to design for the "lighting issues" within the VR context.27 
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• Settings and Calibration 
1 ) Turn Power switch to camera 
mode 
Switch from easy recording mode 
to AE program mode (P) (see fig­
ure 10) 
Pause camera to change settings. 
2) 
3) Figure |(l. Protinmi mode 
The Camcorder must be on Camera Mode 
and switched u> the programmable (AH) mode 
in order to provide the ability to manually 
adjust settings in later instructions (i.e. shut­
ter speed, exposure, white balance, etc.). 
The camera will return to default settings il 
vou switch from Program mode to easy mode. 
Changing the program mode will re­
set other settings to default. 
The camera must be on camera mode, programmable setting, and 
pause for settings to be adjusted. 
1) Press menu button. 
2) Turn selector w heel to scroll to the desired setting 
3) Press selector w heel in to select 
4) Turn the selector wheel to achieve desired setting. 
5) Press menu button to close. 
Figure 5.9: An excerpt from CG-2 illustrates a key feature of 
extra-spatial design for low-light conditions: If the image isn't 
large enough to see, the instructional graphic fails to 
respond to the rhetorical situation. 
26 The email was original sent to Kendal, who then forwarded it to me. 
27 Further into the email message, this student requested a meeting with Kendall: I suspect his motive was to 
gain a peek of the C6, although this assumption is unfounded. 
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Loading Cassette: 
-a* 
Image size is only one component of extra-spatial design, other components include 
perspective and angle. Figure 5.10, excerpted from CG-1, uses multiple perspectives to 
visualize a multi-step process: "Loading a 
Cassette." Each perspective illustrates an 
individual step in a multi-step process. 
Although the images are large enough for 
low-light contexts, their extra-spatial 
arrangement de-emphasizes the 
effectiveness: the layering of one image 
over another saves design space, but the 
layers distort the clarity of the instructional 
graphics, which, subsequently, impairs the 
audience's ability to successfully complete 
the multi-step task. CG-1 is obviously trying 
to save space, yet cramming this complex 
process onto one page is clearly an 
ineffective design choice that does not 
effectively respond to the rhetorical 
situation of the service-learning project. 
The student-group's design may have 
benefited by placing each individual step on 
Loading Cassette: 
• Slide PPF.N/ ElECTIswicch 
to unlock cover 
• Pull covcr completely open 
• Cassette cover will open and camera will beep. 
• Insert cassette with holes facing in, towards the 
camera, andlREC/ SAVEkab up 
• Press PUSHlto click compartment closed 
• Wait until mechanism inserts compartment and 
then snap cover into place 
Figure 5.10: An excerpt from CG-1 illustrates an 
ineffective extra-spatial design: The layered images save 
space, yet distort the clarity of the instructional process. 
a separate page, thus simultaneously allowing more room for a larger type size; however, the 
task itself ("loading a cassette") may not warrant three pages of a Quick Start Guide. Either 
way, the excerpt suggests that the student-group did not carefully consider the extra-spatial 
design of this process or the affect of their design on the audience. 
In contrast to CG-2, TG-7's design of the same process ("Loading a Tape" in Figure 
5.11) demonstrates a more carefully considered extra-spatial design. Although the images are 
smaller, the arrangement of the multiple perspectives into a continuous sequence clearly 
represents each individual step in a multi-step process, thus simplifying a complex 
134 
process—a defining feature of 
instructional graphics that enable the 
audience to successfully complete the 
task. While extra-spatial design controls 
the design of images on a page, extra-
graphic design controls the icons and other 
visual details that enable task completion. 
Extra-graphic Analysis 
In order to meet the added lighting 
constraints posed by the service-learning 
project, student-groups needed to design 
instructional graphics that incorporate 
extra-graphic features—such as arrows— 
that both simplify and visualize a specific 
process/task. Figure 5.11, for example, 
uses arrows to indicate the direction of 
each visualized action. My visual analysis 
reveals that the Tour Groups' extra-graphic 
design is more often appropriate for low-
light conditions. 
uummuuuu4*4 
Loading a Tape Into the Camera 
Figure 3:How to open tape (ledi ant/ insert tape. 
How to place/ remove tape 
See Figure Above 
1 > Hold the camera so that the underside is facing up and the 
lens is facing to the left. 
2) Find where the Open/ Eject switch is (It is on the underside of the 
camera). 
3) Once you find the switch, slide the switch toward the back or away from 
lens. This will open the cassette player. 
4) To load or remove a cassette, simply slide one in or take one out 
of the cassette holder. 
5) To close the cassette holder gently push in on the cassette holder 
until you hear a click. Once you have heard the click the 
cassette holder is secure. 
Placing the Camera on a Tripod 
1) Notice on the underside of the camera there is an area in which 
may insert a screw. Also notice ôn the tripod, there is a screw. 
2) Gently place the camera on the screw and tighten it from under­
neath the tripod. 
Precautions: Make sure the screw is no longer than 1 '4 inch in 
length. If it is longer than 1/4 inch it may cause damage to the 
the camera. 
Figure 5.11: An excerpt from TG-7 demonstrates the 
advantages of using multiple perspectives to illustrate a 
multi-step task. 
The excerpt from TG-6, in Figure 5.12, illustrates the subtle, yet powerful, effect of 
carefully designed extra-graphic features. The arrows serve three purposes: In step (1) the 
arrow emphasizes the most important information; step (2) uses arrows to represent the up 
and down action of the selector dial; and in steps (la) and (2a) the arrows indicate a reading 
pattern. In addition to arrows, TG-6 also uses shading techniques to demonstrate the 
differences between low and high exposure rates. 
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Camera Settings: Exposure Settings 4.3 
To Adjust Exposure Setting 
» Press the Exposure button (1) make 
sure E.LOCK appears as in (1a) 
• Use the Selector Dial (2) to adjust 
exposure between -11 (darker) and 
+ 11 (brighter) as in (2a) 
Note: Unless the application to be 
filmed is very bright, exposure 
settings are typically set to +11 
while filming in the C6. 
(2) 
(2a) 
: 
Figure 5.12: An excerpt from TG-6 successfully incorporates extra-graphic features-such as arrows and 
shading-to emphasize important information, visualize action, and demonstrate different exposure rates. 
Conclusion 
My visual analysis of student-groups' filming instructions sought to answer one component 
of my research question: What role does physicality play in responses to rhetorical situation. 
The distinct differences in student-groups' responses to the service-learning project's 
rhetorical situation suggest that the physicality of a VR environment played an important 
role in rhetorical situation—especially when students do not have a conceptual framework 
for interpreting a novel situation, such as a VR environment. 
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Chapter Six: 
Implications for physicality across and beyond the 
university 
Ong, Goody and others have come to believe that our 
system of logic—our ability to find abstract principles that 
apply independently of situations—is to some extent an 
product of literacy, of the written word. 
In other words, the means we use to express our 
thoughts, as McLuhan and others began arguing in the 
1960s and 1970s, change our thoughts. 
(Stephens1998,21) 
Although virtual environments are not common fixtures in technical communication 
classrooms, their resistance to traditional heuristics for rhetorical situation indicates that 
interactions with the physical materialities, or physicality, of space plays an integral role 
in rhetorical situation—at least the rhetorical situation of the VR environment used as a 
site for my research. Guided by a desire to better prepare my technical communication 
students for both conventional and novel communicative situations, I have focused my 
research on one central question: What role does physicality play in rhetorical situation? 
The short answer to my research question is that physicality affected student-
groups' interpretations of and responses to the rhetorical situation of the capstone 
service-learning project. 
The long answer suggests nuanced distinctions between the ways in which 
student-groups from both sections of the technical communication course used 
interrelated components of the heuristic for rhetorical situation to respond to the site-
specific conditions of the VR environment used in my study. As Chapter Four suggests, 
non-access to the physicality of the VR environment seems to result in student-groups' 
negative perceptions of the filming instructions as busy work that does not have 
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purposeful applications outside the classroom context. This negative perception of the 
service-learning project seems to negatively affect the majority of the Class Group's 
subsequent interpretations of the rhetorical situation, thus resulting in filming 
instructions that do not appropriately respond to the specific needs/constraints posed by 
a VR environment. Distinct differences exist between abstract and authentic 
interpretations of rhetorical situation—distinctions that, in this study, were magnified by 
an alternate virtual reality that produces unique and indescribable physical reactions. 
Current understandings and uses of rhetorical situation do not account for such physical 
reactions to the materiality of space/place, or physicality. The results of my study 
indicate that the physicality of a VR environment resists abstraction and, thus, 
necessitates a revised heuristic for rhetorical situation. 
In this chapter, I first discuss the ways in which increased attention to physicality 
affects rhetorical theory, followed by a discussion of the implications for the practice 
and pedagogy of technical and professional communication. Next, I discuss the 
limitations of my research. And, finally, I discuss areas for future research. 
Implications 
Although virtual environments are far from being commonplace, there is no question 
that technology alters the way we communicate with people, the way we organize our 
lives, and—most important for my study—the way we conceptualize mid interact with 
space/place. Within this re-conceptualized space/place I consider the future implications 
of physicality: the ways in which physicality affects theory, pedagogy, and practice in 
rhetoric and professional communication. 
Theory 
My research suggests that the physicality of VR environments contradicts students' 
experiences with real space, thus rendering the traditional heuristic for rhetorical 
situation as inadequate to interpret and respond to exigent circumstances within VR 
environments. In this section I discuss the ways in which physicality extends current 
theories of rhetorical situation. Using the Bitzer-Vatz-Consigny debate (outlined in 
Chapter One) as a guide, I discuss the advantages of increased attention to embodied 
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sensory experiences and the ways in which physicality creates a more holistic picture of 
a communicative situation. 
The physicality of the VR environment challenged student-groups' attempts to 
interpret and respond to the exigent circumstances of the service-learning project. From 
Bitzer's perspective, the rhetorical situation did not contain objectively interprétable 
exigencies; otherwise, the abstract textual and verbal descriptions would have 
sufficiently prepared student-groups for the novel rhetorical situation of a VR 
environment. Alternatively, the effectiveness of Bitzer's heuristic for rhetorical situation 
may not be the real issue: Perhaps students are not able to generalize what they learn in 
one situation to an entirely new situation. Students' inability to generalize information to 
new situations may explain why Vatz's perspective provides an incomplete heuristic for 
rhetorical situation. From Vatz's perspective, student-groups should have been able to 
use their unique perspectives in order to interpret and respond to rhetorical situation. 
However, the novelty of the VR environment rendered student-groups' interpretations 
incomplete and, subsequently, inaccurate: Student-groups had no past experiences that 
would enable them to construct accurate representations of the audience's potential 
interactions within a VR space/place. 
Although student-groups could envision the ways in which a generic audience 
might interact with filming instructions, the Class Group was unable to infuse that vision 
of their audience with the site-specific constraints of the VR environment (i.e., low-light 
conditions and limited space), even when such site-specific information was explicitly 
provided. Similarly, Consigny's view of rhetorical situation as a heuristic art, which 
allows the rhetor "to discover real issues in indeterminate situations," falls apart in the 
"indeterminate" situation of a VR environment (1974,180). The art, especially as it is 
applied to a VR environment, demands a certain level of experience with situational 
physicalities before the "real issues" (i.e., low light and limited space) can be 
successfully addressed. In short, each response to the debate about rhetorical situation 
occludes embodied sensory experiences. 
Although I agree with Bitzer's belief that situation plays a large role in rhetorical 
activity, my argument (particularly in Chapter Two) suggests that traditional concepts of 
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situation originated in a masculine logic that does not allow, or invite, expressions of 
physicality. As the section Physicality in Women's Studies discusses (on pp. 24-27), 
embodiment, for me, reflects the ways in which abstract ideas or concepts are physically 
actualized—that is, the way in which people use their bodies to experience physical 
interactions with their environment and to construct site-specific knowledge from that 
embodied experience. Thus, the term embodiment reflects my belief that bodies are sites 
for knowledge construction. Historically, embodied sensory experiences have been 
considered the illogical, irrational domain of the feminine—as opposed to the scientific 
rationalism of the masculine. Indeed, the Bitzer-Vatz-Consigny debate implies a 
masculine, disembodied interpretation of situation; for each, situation is determined 
logically, rhetorically, or artistically (respectively), but none considers the body as an 
interpretive framework for situation. 
My research suggests that disembodied interpretations of rhetorical situation 
have the unfortunate consequence of ignoring feminine, embodied contributions to 
rhetorical theory. For example, only one student-group from the Class Group created 
filming instructions that were legible in the low-light conditions of the VR environment; 
that student-group was an all-female team of three. Their 16-point black font on bright 
yellow paper was a careful and deliberate choice that successfully responded to the 
service-learning project's rhetorical situation. Video recordings of this student-group's 
interactions with the filming equipment during Kendal's classroom visit display the 
ways in which each woman used her embodied experience (i.e., interactions with the 
low-light condition in the classroom) to interpret and respond to the target audience's 
specific needs and expectations. As discussed in Chapter Five, the other student-groups 
in the Class Group spent their time with Kendal asking about the target audience's needs 
and expectations, rather than making interpretive decisions based on their own 
experiences. 
I agree that rhetors must approach situations with a systematic integrity while 
simultaneously maintaining receptivity to novel conditions (Consigny 1974). However, 
the heuristic for rhetorical situation is only useful insofar as it accounts for and responds 
to the discrepancies between rhetors' embodied experiences; thus, I add the notion of 
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performance as a means to better understand the role of physicality in rhetorical situation. 
(Butler 1990). Interactions with space/place create site-specific performances that 
contribute a great deal to the ways in which integrity and receptivity are 
maintained/altered; more important, the site-specific performances also seem to affect 
the construction of knowledge within particular spaces/places. Performances for an 
instructor are much different than performances for a boss—each responds to authentic 
rhetorical situations, yet each is enabled and constrained in specific and oftentimes 
contradictory ways. The physicality of a classroom—for example, the fact that students' 
attention is focused on the instructor, rather than on the class as a whole—precludes 
replications of the interactivity of competitive workplaces. However, re-configuring the 
physicality of the classroom (such that the arrangement of space does not situate the 
instructor as a "talking head") may enable students to accept the onus of knowledge 
construction. As the following section explains, however, prompting students toward 
self-discovery is not easy task. 
Pedagogy 
The inherent difficulties encountered when attempting to represent physicality pose 
several obstacles for rhetoric and professional communication pedagogy. On the one 
hand, instructors have a pedagogical obligation to provide students with tools and skills 
that will enable their future successes, which includes the ability to recognize and adjust 
to new communicative situations. On the other hand, the confines of a classroom negate 
the possibility of exposing students to, and preparing them for, the physicalities of their 
fixture workplaces. The obvious dichotomy between student needs and pedagogical 
limitations illustrates why attention to physicality matters. 
My research suggests that increased attention to physicality affects the ways in 
which instructors incorporate self-discovery in their classrooms and the ways in which 
students engage in classroom-based self-discovery. The implications of my research 
further suggest that physicality may alter the ways in which curriculum is developed, 
strategies are created, and coxirses are taught. 
Brandon DeWitt is a seasoned instructor who strongly believes that the process 
of self-discovery is paramount in increasing students' comprehension and retention. 
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However, Brandon's role as a participant in my study took an unexpected turn after he 
accompanied the Tour Group on the VR tour. 
Brandon did not want one class to have more information than other; thus, he 
revealed to the Class Group site-specific information that students from the Tour Group 
discovered during the VR tour. He also asked 90% of the questions during tour, in an 
effort to ensure that students would gain as much pertinent information as possible but 
ignoring the value of students generating and asking their own site-specific questions. As 
a result, my methodological choice to eliminate the instructor as a variable (by choosing 
two course sections taught by the same instructor) was moot after Brandon entered the 
VR environment. Once he experienced the physicality of an immersive VR environment, 
he was equipped with a new knowledge: His conceptualization of the service-learning 
project completely changed. Understandably, Brandon was excited about his self-
discovery and wanted to share his new-found information with the Class Group, 
ensuring that they would not be disadvantaged. However, what he may not have 
anticipated was student-groups' response to the information: provided out of context, 
students could not grasp the import. 
I used two sections of technical communication that were taught by the same 
instructor in order to reduce variation that would be introduced with two instructors. 
However, my decision had an unintended result because I never considered that 
Brandon's access to a VR environment would alter his treatment of the Class Group. His 
desire to maintain equal learning environments compelled him to share the site-specific 
knowledge—and caused devastating effects because being given the information out of 
context only frustrated and upset the Class Group. The distinction I'm drawing here is 
between information and knowledge. Brandon shared his new knowledge with the Class 
Group, but the Class Group received decontextualized information that they could not 
productively use to interpret or respond to the service-learning project's rhetorical 
situation. The Class Group's reaction indicates that, in some situations, instructors 
shouldn't share everything: If students are not allowed to self-discover classroom 
knowledge, then what they do learn is simply information. 
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However, providing students an unstructured approach to self-discovery can be 
equally devastating. For example, during the first week of my dissertation study, a rogue 
student-group in the Class Group decided not to participate in my study. Ostensibly, the 
group wanted to improve their filming instructions by taking a VR tour (one of the 
students had a friend who was doing research for VRAC and who could take them on a 
private tour). Although the group exhibited a desire to self-discover an appropriate 
response to the service-learning project's rhetorical situation, their attempts to do so 
were unsuccessful—thus indicating, to me, that the rogue group did not take a tour.28 In 
short, the rogue group simply rejected any organized way of accessing information: And 
their projects suffered as a result. An alternative explanation for the rogue group's 
unsuccessful filming instructions may be that in order for the tour to be successful and 
productive, it needed to be organized rather than done casually and independently. If the 
group actually did take a tour, the chances of their interacting with filming equipment 
during the tour is highly unlikely. I used rented filming equipment for the service-
learning project—equipment that the rogue group also had privileges for, but the 
awkward operational hours of the rental office and its location on the other side of 
campus leads me to believe that a group with seemingly little motivation would not go to 
the trouble to rent on their own. For these logistical reasons, it's worth speculating that 
the benefits of organized, structured learning can sometimes outweigh informal, on-
your-own endeavors. 
Even though none of the other student-groups in the Class Group had access to 
the VR environment, their participation in my study and their interactions with Kendal 
during the classroom visit provided organized ways of gathering information: They 
asked me daily questions and were comfortable in their interactions with Kendal. The 
rogue group, on the other hand, were withdrawn from the activities in the classroom and 
from interactions with the other student-groups—presumably because the rogue group's 
personal connections with an "expert" (as in, their friend who was working at VRAC as 
28 Following IRB rules, I did not analyze the rogue group's filming instructions. However, the filming 
instructions from all the groups were graded as part of their class work. IRB rules do not preclude my 
identification of the rogue group's final product as much worse than those of the other student-groups in 
the Class Group. 
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an undergraduate researcher's aid) provided a false sense of security with the specific 
constraints of filming within a VR environment. The group's few conversations with me 
reflected a confident understanding of the service-learning project and the VR 
environment; thus, the ineffectiveness of their filming instructions surprised me a great 
deal and, subsequently, put to rest my ethical concerns about the service-learning 
project. For example, during the planning stages of my study, I shared Brandon's ethical 
concerns regarding the fairness of giving one group a tour and not the other. While the 
rogue group demonstrated a desire for self-discovered knowledge (or, as I'm led to 
believe, a desire for a higher grade and, perhaps, a desire to get two "free" days that 
otherwise would be taken up with focus group interviews), their rejection of the 
organized processes for gathering information indicates that my earlier concerns were 
unfounded: The rogue group's withdrawal and poorly constructed product demonstrates 
that organized pedagogy has a distinct benefit. The rogue group did not want to be told 
what to do, nor did they want to self-discover the knowledge. However, the group's 
actions demonstrate that preparing a class sequence of information is clearly better than 
allowing students absolute freedom to reject a carefully structured pedagogy. 
Part of an educator's responsibility is knowing how to increase students 
engagement with the classroom objectives, thus increasing the likelihood that they will 
use the information presented in class to construct knowledge that is applicable to their 
individual lives and goals. Vygotsky argues that simply telling about a concept is 
unproductive—experiential learning enables knowledge construction. However, there is 
a long educational history of telling, rather than doing. The existence and effects of 
physicality suggest that educators need to create more opportunities in which students 
learn by doing—by experiencing the physicalities of multiple academic and non-
academic contexts. 
Practice 
Representing a compromise between pedagogy and practice, service-learning projects 
provide an opportunity for students to respond to authentic workplace problems that are 
more complex (and often more interesting) than textbook assignments. In addition, 
service-learning projects provide an opportunity for self-discovery leading to critical 
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problem solving. While students gain valuable experience by engaging with service-
learning projects, they sometimes resist the ambiguity of such projects. The rogue group, 
for example, demonstrated that students benefit from carefully structured processes for 
gathering information. Students need carefully structured guidance, as opposed to 
directions; they also need to understand that learning is a supportive and safe process of 
(metaphorically) falling down and getting back up again. However, workplace practices 
do not often follow such a structured and safe paradigm. 
The practice of technical communication involves complex problems that do not 
have ready solutions. Technical communicators often have to construct carefully 
reasoned responses to abstract problems. When documenting complex processes, for 
example, technical communicators are faced with a paradoxical situation: describing a 
process that they may have only a cursory understanding of. Learning a process in order 
to explain it to someone else is drastically different from learning a process in order to 
adapt it for specific, task-related, exigent need. The difference between learning to 
explain and learning to do may explain why excellently crafted and wildly successful 
technical documentation is somewhat rare. Does the difference suggest that the field of 
technical communication demands increased specialization? Not exactly, but the 
difference does suggest that technical communication might benefit from an increased 
awareness of the benefits of physicality—experiencing the frustration of learning to do 
for an exigent need. In much the same way, using abstract rhetorical situations to 
illustrate key points disallows students from incorporating embodied experiences to 
interpret and/or respond to a communicative situation. Students shouldn't respond to the 
assignment: they should respond to the problem. Workplace practice is characterized by 
responses to specific, exigent situations, rather than responses to classroom assignments. 
Limitations 
Although my results are applicable to virtual spaces/places that contradict our 
experiences with real space, broader applications, at this point, are not appropriate. The 
small size of my study limits generalization to a wider population of students. While the 
results are valid representations of the role that physicality plays in the rhetorical 
situation of a VR environment, they may not apply to a similar study conducted in a 
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context that is characterized by a different physicality—such as filming an expedition to 
an underwater cave. In addition, as an attempt to better understand the ways in which 
physicality enables and/or constrains students' interpretations of and responses to novel 
rhetorical situations, I situate my study within a classroom context. Inevitably, the results 
of my study would look quite different if applied to a non-academic context While I 
don't address non-VR and non-academic contexts in my present study, I do plan to 
extend the results in future studies. 
Future Directions 
Clearly, the physicality of space/place is not limited to VR environments. Physicality 
affects our interpretations of and responses to many rhetorical situations—judicial 
decisions and international collaborations, for example, are situations that may be 
affected by physicality. Thanks to Richard Branson, space travel is fast becoming a 
commercial endeavor that will further challenge our concept of space, thus producing a 
whole new level of physical interactions with space. Physicality, for me, indicates that 
embodied experiences have been ignored for far too long, and the realization poses 
several interesting questions: Imagine the future world of Ben Shneiderman's creation 
(2002), where a phone call can convey not only sounds and images, but also a sense of 
smell and touch; can we experience physicality without actually being there? Will future 
technologies allow us to experience the physicality of the quantum world; and if so, how 
might that experience contradict our experiences with real space? In short, physicality 
has the potential to expand our understanding of space/place in ways that are beyond the 
scope of my present study, but not beyond the scope of my future plans. 
Conclusion 
When I planned a service-learning project for students in my technical communication 
course, I did not expect that the physicality of a VR environment would consume my 
thoughts for the next three (and counting) years; I simply recognized a technical 
communication problem that I thought students would have fun solving. In addition to 
increasing the technical communication proficiencies of students, the service-learning 
project also increased my understanding of the role that physicality plays in rhetorical 
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situation: Physicality enables more inclusive interpretations of rhetorical situation and 
results in more successful responses to rhetorical situation. 
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Appendix A: Course Syllabus 
English 314: Technical and Professional Communication 
Course Syllabus 
Summer Session 1 2005 
Brandon DeWitt 
Required Texts: 
1. Technical Writing: A Reader-Centered Approach, 5th edition, Anderson, 
Harcourt Brace. 
2. Course Packet for English 314, Sections 4,5 (Available only at PRINTS, 2515 
Chamberlain.) 
Required Materials: 
1. A blank storage medium (i.e., floppy disc, zip disc, CD-RW, etc.) appropriate for 
our particular computer lab 
2. An e-mail account (ISU PPP service or any reliable ISP will suffice, but you 
must have access to Eudora Pro or Hot Mail so that you can send and receive 
attached files with your e-mail messages) 
Recommended Texts and Materials: 
1. A good dictionary 
2. Roget's Thesaurus 
3. A Pocket Style Manual, 3 rd edition, Hacker 
4. Access to a good desktop publishing program (e.g., Microsoft Publisher, Adobe 
InDesign) 
Instructor's Note 
Course readings are listed on the date due. Read the material completely before class 
and come prepared to discuss the material. Class meetings will usually include a 
brief lecture component, as well as discussions and presentations about the readings 
and assignments. Some periods may be devoted to in-class activities and exercises, 
explanations and discussions of upcoming assignments, or collaborative peer 
editing/workshop sessions. 
Week Date T opic/Activity/Assignment 
1 May 16 Introduction to the Course. 
The Importance of the Course and What it can do for You (Technical 
Communication, 3-12). 
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123). 
May 17 Concerns About Audience; Introduction to Audience Analysis 
(Technical Communication, 13-21, 55-77). 
May 18 Continued Discussion of Audience Analysis. 
Introduction to Rhetorical Analysis. 
May 19 Providing Your Readers with Information; Rhetorical Choices 
(Technical Communication, 81-96). 
May 20 Persuasion in Technical Writing (Technical Communication, 98-
Developing an Effective Style and Voice. 
• In-class exercise. 
May 23 
May 24 
May 25 
May 26 
May 27 
Peer-Editing/Peer-Revision of Assignment #1. 
Draft of Assignment #1 : Audience Analysis due. 
Strategies Towards Collaboration (Course Packet, Technical 
Communication, 422-436). 
• Assignment 1: Audience Analysis due. 
Selling yourself: Developing the Résumé. 
Planning, Drafting, and Revising Your Résumé (Technical 
Communication, 22-39). 
Examining and Evaluating Résumés. 
May 30 
May 31 
June 1 
June 2 
June 3 
June 6 
University Holiday—No Class 
Selling yourself: Developing the Résumé. 
Planning, Drafting, and Revising Your Résumé 
Examining and Evaluating Résumés. 
Writing the Cover Letter (Technical Communication, 39-51). 
Examining and Evaluating Cover Letters. 
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June 7 Incorporating Effective Document Design. 
General strategies and guidelines (Technical Communication, 320-
344). 
Peer-Editing/peer-Revision of Assignment 2. 
Draft of Assignment 2: Résumé and Cover letter due. 
June 8 Introduction to Capstone Project 
Assignment 2: Résumé and Cover letter due. 
June 9 Introduction to Proposals. 
The Purpose of Proposals—Types and Guidelines (Technical 
Communication, 533-553). 
June 10 Work Day—No Class. 
June 13 In-class work on proposals 
June 14 Incorporating Visual Aids; Types of Visuals ( Technical 
Communication, 265-319). 
Combining Visuals with Text ( Technical Communication, 320-344). 
June 15 Discussing Problems; Dealing with Negative News. 
• Out-of-class exercise distributed 
June 16 The Memo as a Report. 
Building Good Will; Positive and Informational News 
Using E-mail and Electronic Communication (Technical 
Communication, 381-402). 
Peer Editing/Peer Revision of Assignment #3 
Draft of Assignment #3 due. 
June 17 Introduction to Instructions ( Technical Communication, 554-578; 
Supplemental reading 1 Burnett, Course Packet), [students will 
assemble and use equipment for the first time - each group will have 
access to a video-camera, tripod, and digital camera - filming will 
take place - this may be an equipment-nightmare = 2 cameras for 
each group: one for group to assemble, and one filming group 
assembly - could groups share equipment?] 
Assignment 3: Proposal & Analysis Due 
6 June 20 In-class work on instructions 
June 21 In-class work on instructions 
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June 22 Introduction to Reports. 
The Purpose of Reports—Superstructure and Characteristics 
(Technical Communication, 457-473). 
June 23 Task Assessment: What is Needed from the Report? 
Types of Reports—Overview and Guidelines (Technical 
Communication, 474-532). 
Graphic Display of Information within the Report. 
• In-class exercise 
June 24 Usability Testing & Focus Group Interviews 
June 27 Usability Testing & Focus Group Interviews— 
June 28 Handouts and Summary Reports (Supplemental reading 8: Burnett, 
Course Packet). 
June 29 Peer Editing/Peer Revision of Assignment #4 
Draft of Assignment #4 due. 
June 30 Introduction to Oral Presentations & Demonstrations. 
Types and Strategies; Preparation and Delivery (Technical 
Communication, 409-417). 
Visual Aids in Presentations: Development and Incorporation 
(Technical Communication, 417-427). 
Assignment 4: Progress Report due. 
July 1 Work Day—No Class. 
July 4 University Holiday—No Class. 
July 5 In-class work on oral presentations/demonstrations 
July 6 Oral Demonstrations. 
July 7 Oral Demonstrations. 
July 8 Oral Demonstrations. 
• Final Project due. 
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Appendix B: Service-learning Assignment Sheet 
English 314 Technical Communication 
Collaborative Final Project & Portfolio 
Date Due: 
250 Points 
Purpose and Audience 
The purpose of the collaborative final project is to co-create a set of new and original 
professional instructional materials for two different communication modes: written (i.e., print-
based) and oral (i.e., speech-based). All instructional documents will pertain to the same task: 
creating a set of instructions for filming in a virtual reality (VR) chamber; the differences 
between the instructions lie in the context of use AND the medium used for distribution. 
The purpose for the assignment is to recognize the ways in which context and medium affect 
designers' construction of documents and readers' interpretation of them. The instructions will 
be utilized by four primary audiences: Virtual Reality Applications Center (VRAC) faculty, 
VRAC graduate students, Human Computer Interaction (HCI) communication consultants, and 
VRAC technology support staff. You can assume that audiences are comfortable with 
technology, but cannot assume that they have experience using digital video cameras in a VR 
context. 
Background29 
The Virtual Reality Applications Center (VRAC) is an interdisciplinary research center 
administered by the Institute for Physical 
Research and Technology (IPRT) at Iowa 
State University. It was founded in 1990 
with seed funds from the Carver Trust and 
Iowa State University, and centers around 
developing computer interfaces that 
integrate virtual environments, wireless 
networking, pervasive computing and third 
generation user interface devices to 
amplify the creativity and productivity of 
people. 
VRAC is home to over $10 million in 
ongoing contract research for 
governmental agencies and private 
industry, and provides research support for 
over 30 faculty and over 130 graduate and 
29 Information adapted from the Virtual Reality Applications Center web site: 
<http://www.vrac.iastate.edu>. 
Figure 1: The user stands in a 10 by 10 by 10 
foot arena with rear-projected screens. Because 
space is a limitation, the ceiling and floor 
images from the projectors are reflected off of 
mirrors before reaching the screens. 
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undergraduate students. Much of the research conducted at VRAC uses the C6 chamber: a 360° 
immersion device used to display synthetic environments. Figure 1 provides a diagram of the 
C6. More information is available at the VRAC web site: 
http://www.vrac.iastate.edu/about/labs/c6/index.php. 
Research conducted at VRAC is innovative and diverse. For example, researchers have created 
a rotating tornadic thunderstorm simulation that facilitates a better understanding of the 
atmospheric dynamics and visual characteristics of such a storm. In addition, a virtual Hindu 
Temple, based on an actual temple built in the 16th century, uses immersive digital storytelling to 
help students learn through experience. 
Although the research has wide-reaching technological and social implications, it is difficult to 
share the research results or study user behavior because the demanding light conditions in the 
chamber make video production very difficult. Researchers have produced several video 
productions of their research with the help of VRAC's system support specialists. However, the 
specialists have many other duties aren't always available when someone wants to film in the 
chamber. In addition, determining the correct operational settings on the camera is time-
consuming, thus users typically won't film in the C6 chamber on their own. 
Assignment 
Given the difficult filming conditions in the C6 chamber and the benefits of producing quality 
videos of VRAC's innovative research, the system support specialists request a set of 
instructions (or a Quick Start Guide) that clearly explain the complications of taping in the C6 
virtual reality chamber and, more important, provide detailed instructions for completing this 
task. 
The system support specialists have provided the following criteria that are critical to the 
demands of a virtual environment. The criteria should help structure the focus and construction 
of the instructional materials. 
• Users should be reminded to recharge the batteries before filming; each battery provides, 
roughly, an hour's worth of film. 
• The tripod has a built-in leveler (located at the base, where the camera attaches). 
• The GAIN setting determines how much light gets in the camera. Since the VR 
environment is dark, users may want to choose the highest GAIN setting. However, if 
the application running in the chamber uses a high level of whites, then the GAIN might 
work best at a lower setting. In either case, if there is too much GAIN, users will see 
zebra stripes in the LCD and can lower the GAIN to fix the problem. 
• The SHUTTER SPEED should be set to match the projector refresh rates in the C6 
chamber. The C6 projector refresh rate is 1/96 hertz. If the SHUTTER SPEED does not 
match the projector's refresh rate, then the resulting video will produce a continual 
succession of upwardly progressing horizontal lines (similar to the lines present when 
film clips of computer screens are shown on television). The SHUTTER SPEED can be 
adjusted using the GAIN dial. 
• The IRIS CONTROL allows more or less light into the camera. The IRIS setting should 
be wide open (F 1.6), thus allowing more light into the camera and producing a clearer 
picture. 
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The instructions will be distributed in two primary ways (although other means of distribution 
are possible and likely): written/print document that fits in the camera case, and an oral training 
session. As a means of insuring some uniformity in the size and scope of this task, please adhere 
to the following criteria in creating your instructions: 
• The textual instructions must be constructed in Adobe InDesign (or similar program); 
they must be large enough to read in a darkened environment, small enough to fit in the 
camera case, and sturdy enough for repeated use; furthermore, they should not encumber 
the user during set-up (e.g., they should ensure a high usability rate) and they should 
provide space for users to document other useful operational settings as needed. 
• The oral instructions must be constructed in MS PowerPoint (or similar presentation 
software); they must anticipate and answer audiences' potential questions, limit the use 
of bullets, engage audiences, and utilize each team member in some observable way. 
Portfolio 
In addition to the co-created instructions, your final portfolio for this project is composed of four 
separate, yet interconnected, tasks: 
1 Proposal: A collaboratively written proposal explaining the problem that the 
instructions address, analysis of target audiences, tasks required for project completion, 
contributions by each team member, and schedule for the remainder of the semester. 
2 Progress Report: A collaboratively-written overview and report of your project's 
progress and development. 
3 Oral Demonstration / Presentation: A collaboratively-developed and presented oral 
demonstration / presentation of the instructions your group co-created. The 
demonstration / presentation should engage the audience and convince them that your 
group's instructions are easy to follow. Consider demonstrations on the Home Shopping 
Network as examples of how to engage and prepare audiences to use your product. 
4 Audience Analysis: An in-depth analysis of the audience targeted for this assignment. 
Separate assignment sheets will be distributed for the tasks described above, detailing the 
particular criteria or concerns of each. 
That's really all there is to this assignment. By the time each segment of the assignment is due, 
each of the team members will have experience creating most of these documents, so completing 
this assignment shouldn't prove too daunting a task. Be aware, however, that collaborative 
projects like this one routinely require a lot more time than team members anticipate. Therefore, 
don't put this assignment off until the last minute. Start planning now. 
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Appendix C: Presentation Slides 
Filming in a VR Chamber 
English 314, Technical Communication 
The Assignment 
Instructions for filming in VR context 
• Written 
Oral 
The Purpose of Assignment 
to recognize the ways in which 
context and medium affect 
designers' construction of 
documents and readers' 
interpretation of them 
The Audience for Assignment 
VRAC faculty & graduate students, 
HCI faculty & graduate students 
VRAC systems support staff 
HCI communication consultant 
Other media personnel 
The VR Context A VR Application 
•Limited Space 
•Dark environment 
•Rear projection 
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The Research Project 
will study the communication 
processes and mediated activities of 
English 314 Technical 
Communication students as they 
complete a communication 
assignment: creating instructions for 
filming in a virtual reality (VR) 
chamber 
The Purpose of Research 
to better understand the relationship 
between physical contexts 
(especially as related to new media) 
and communication processes by 
analyzing the role of context in 
group communication processes. 
The Research Methods 
Audio & video recordings of group 
activity 
Focus group interviews 
Observation Notes 
Drafts & final projects 
The Results 
will provide insight 
into how well 
linear, text-based 
abstractions of 
context represent 
the physicality of 
multi-sensory 
contexts, such as 
a VR cave. 
The Student Participant 
Identity is kept confidential 
Individual is not the focus of research 
Group interaction is the research 
focus 
Participation is voluntary 
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Appendix D: Focus Group Questions 
Focus Group Questions for Virtual Context: investigating the relationship between context and 
communication processes 
As indicated in Section III, part E of the IRB Human Subjects Research Form, the focus 
group interviews will be one component of a mixed-methodology. I use the focus group method 
as a means to observe the student-groups' interpretations of the service-learning assignment's 
rhetorical situation. Thus, the questions focus on three broadly defined areas: tool use, project 
conceptualization, and design process. 
Use of technological tools: 
• What technological tools were chosen to complete the project? 
• How did the group choose between tools? 
• How, if at all, have the tools changed throughout project? 
Conceptualization of project: 
• Clarity of assignment details: how well does the assignment sheet represent the actual 
conditions of filming in the VR cave? How well does the assignment sheet represent the 
project? Has the group's understanding of the VR filming conditions changed over time? 
What, if any, information could be added or deleted from the assignment sheet? 
• Understanding of target audience for project: who will use the final document? Describe 
their primary characteristics. In what ways has the project been designed for the audiences' 
needs? 
• Understanding of context within which product will be used: In what ways does the group 
envision the final project in use? In what ways has the project been designed for a specific 
use: describe the design process that lead to specific decisions about the project's final use. 
Process of project design: 
• How are tasks delegated? In what ways does each member of the group contribute to the 
overall project? How are content and format decided upon? What, if any, major revisions 
have taken place? In what ways were the revisions, if any, deemed necessary? What, if 
anything, would improve the process of constructing the project? 
• How helpful was the tour? 
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Appendix E: Criteria for Instructions and 
Audience Analysis Report 
English 314 
Final Project 
Print-based Instructions 
Due: 
Purpose and Audience 
For this segment of the final project, your team will co-construct print-based instructions for 
filming in a virtual reality (VR) chamber. The purpose for the assignment is twofold: 
• to become familiar with document conventions for print-based instructions. 
• to adapt conventions of print-based instructions for the unique audience and 
context of the VR chamber. 
You have four primary audiences for these print-based instructions: Virtual Reality 
Applications Center (VRAC) faculty, VRAC graduate students, Human Computer Interaction 
(HCI) communication consultants, and VRAC technology support staff. You can assume that 
audiences are comfortable with technology, but cannot assume that they have experience 
using video cameras in the VR chamber. 
Assignment 
For this section of the final project, your team must develop a set of new and original 
instructions (not a revised set). This is not to say that there cannot be an existing body of 
instructions for the project you select, only that the instructions your group creates must be 
new and uninspired by a pre-existing text. As a means of insuring some uniformity in the 
size and scope of this task, please adhere to the following criteria in creating your 
instructions: 
• The instructions should be at least 10 pages in length and should not exceed 
32 pages. 
• The final copy should include at least five original visual aids/illustrations. 
• The instructions should encompass at lest ten separate and distinct steps. 
Format and Layout 
The print-based instructions for filming should follow conventional formatting and layout 
designs as described in the course textbook. In addition, the conventional format and layout 
of the instructions should be adapted for use in the unique context of the VR chamber. They 
should also be designed to fit in the video camera case [insert specific dimensions 
here]. 
Audience / Rhetorical Analysis 
After your team has completed the print-based instructions, write a 2-3 page analysis of you r 
work. This analysis should provide a detailed discussion of your audience and a rationale 
explaining why you made particular rhetorical choices in language, organization, tone, etc. In 
essence, this analysis helps me understand your vision of the audience and the situation (or 
context of use), and it allows your team to defend the choices and rhetorical strategies. 
Criteria for Assessment 
As I evaluate your print-based instructions, I'll consider a number of elements. Ideally, the 
instructions should: 
• Respond to the particular needs of the project's targeted audiences 
• Encourage audiences to use the print-based instructions 
• Allow audiences to use the instructions successfully 
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Appendix F 
English 314 
Principal Concerns and Considerations for the Final Project 
In the not too distant future, I'll schedule a time with each of the groups in the class to 
discuss your ideas and plans for the Collaborative Final Project. In the interest of 
making our meetings run a bit more expediently, I've sent along a listing of the principal 
issues and considerations that must be given some attention as we determine the nature 
of your final projects. Also, since it's quite likely that we won't be able to fully discuss 
each of your ideas during the hour that is allotted for me to meet with your group, this 
listing will allow you to meet as a group independent of me and still address the major 
concerns I have regarding your project ideas. If possible, look this list over before our 
meeting time and try to give some thought to how you would respond to each of the 
following questions. 
• What is the project? 
• Who is the targeted audience? How large is this audience? 
• Who would fund this document? 
• Who would benefit from its creation? Its use? 
• Where/How would this document be distributed? 
• How would this document be used? Where would it be used? 
• How long would this document have to remain functional/useable? How long would its 
information remain valid? 
• What form would this document take? (Remember that form is in large part determined by 
function.) 
• What types of visual aids do you foresee using? How many? 
• How many copies will it be necessary to make in order to meet the needs of the targeted 
audience? 
• What is the projected cost of the document per page? Per completed copy? 
• Is this a project that will allow everyone in the group to participate in a meaningful fashion? 
Does this project privilege some group members more that others? (.. .with regard to 
knowledge base, time constraints, access to materials, location, etc.) 
• Does the group have the necessary expertise to be able to complete this project? 
• Do you have access to authorities that can double-check the accuracy/consistency of the 
information? 
• Do you have access to a group of representative audience members upon whom you can test 
the document? 
• Is this a project that can be completed in the remaining weeks of the semester? 
Coded Topical Segments: Class Group 
Group Data Code(s) Topical Segment 
Focus 
Group 
PI 
ADV 
1. S1 : Well like you were saying how the amount of time he's ((Kevin)) gonna save and how he wants this manual to be 
used so he doesn't have to do anything. But he's gonna be there anyway, you know. It's gonna save him time, but 
we're kinda wondering exactly in what ways. 
ADU 
AA 
2. I wasn't really exactly clear who was going to be using them, but I think that's the point of the instructions in general— 
that you aren't really sure who your audience is and what kind of experience they're going to have. 
PI 3. S1:1 mean, when we're making these ((instructions)) we were trying to be as thorough as possible, but he's still going 
to be there for any follow-up questions...the real detailed stuff you're going to have to ask him anyway, and he's 
always there anyway, so. 
CE 4. S3: Yeah, there were so many questions that day ((day of Kevin's visit to classroom)). 
S4: Like the monitor ((equipment Kevin uses to watch filming instead of the LCD)), situational 
issues, addressing the actual projector, having to make sure that's off. A lot of stuff like that. 
o. 
S 
2 
o 
s 8 
CS 
CE 
5. S1 :1 assume the monitor would be placed on a table in the same room as the C6. 
CS 6. S3:1 think you'd set-up right in front of that table right there ((points to diagram)). 
& CE 7. S3: Yeah, 1 guess that must be the door that slides open ((referring to hydraulic door)). o CS 
CE 
CL 
8. S1 : He said we would set-up right in front of the table, the front projector would be moved to the side. He said on the 
right side, they usually have to turn it ((computer station)) off and use it for ambient light while filming. 
CS 9. S3: But, mostly, 1 guess, just that filming is done outside the chamber—which is kinda obvious because you have to 
have a side angle view to get something. If you were in the chamber you couldn't see anvthina. 
Al 10. S2: We originally were talking about attaching them ((instructions)) to the tripod, but there were questions about how 
well the audience could interact with them while they were on the tripod. 
Al 11. S1 : So, we're still working on how they're exactly going to interact with it, but we'd like to be able to have them work 
with it while using the camera. 
Al 
PC 
12. S4: It seems like, like you start out, you do some of this basic loading and stuff—getting set up—and that's when it's 
((instruction manual)) probably going to be sitting on the desk. But then once you get to adjust exposure, white 
balance, and all that, then you have to have it so they can hold it in one hand and maybe adjust the camera with the 
other. So it kinda needs to be able to do both. 
> 
"O 
•o 
<D 
3 Q. 
X 
O 
S 
Al 13. S1: It's ((instruction manual)) gonna be on the table or in someone's hand. 
PI 14. S4: It's harder to see why we're doing this. At first, I was like, okay, save like ten hours a week for him. And that's 
definitely a time saving and money savings, but now it just doesn't seem like it's doing much. 
PI 15. S2: It's like a creative exaggeration. It's not like the entire organization will go under if you don't write this document. 
54: Yeah, I could imagine that before I heard him ((Kevin)) talking. 
PI 16. S4: Not if it's ((time spent filming)) only a couple hours a week. Or even once a week. He said, like, eight hours— 
maybe max—a month. Like one or two hours a week they're filming in the chamber, so the time they're filming is not 
the set-up time. 
S3: Less than an hour a week he's probably doing this. 
ADV 
ADS 
17. S2:1 thought of it ((audience)) as maybe people that could provide C6 with publicity or opportunities for contracts, you 
know. Like if you had military-related personnel coming in to see the capability for their purposes, and things like that. 
ADR 
PI 
18. S4:1 see the researchers doing it too. Like, just to be able to show stuff, you know. That their results, their findings are. 
But, you know, they're gonna use this ((instruction manual)), like, one time and then they're gonna know it. They're not 
gonna need it again. 
ADG 19. S1: The high profile clients are gonna bring in their own equipment. They're gonna know how to film. Like the defense 
people, they know how to do this stuff. They've been trained in doing this stuff, so the manual isn't really for them, per 
se. It's for individuals who have limited experience—students who don't have much access. 
M 
Report 
CL 
ADU 
ADl 
20. Instructions will be viewed in potentially low lighting, within the C6 chamber. They will be used by those who wish to 
film using the VRAC Canon ZR10 cameras. The user will have the instructions while setting up the camera, and most 
likely will be reading them during this time. 
ADU 
ADl 
21. Those who wish to film inside the chamber are only the final audience of this document. The document is designed 
for their eyes for the most part; however, consideration is given to the professor who will be reviewing the document 
first. He is a middle aged (sic) man of European descent. 
Al 22. The users will probably not read the document from cover to cover. They will most likely skip to the page that they 
need assistance with. 
CL 23. In the lower lighting in which I experienced the document, the text was significantly large enough to discern fairly 
easily. Depending on how much darker it is in the chamber itself, it may become difficult. 
AA 
Al 
24. A plastic cover and spiral binding helps the audience identify that this is a fairly permanent document. More people 
will consult the document in this format, as it seems more of a pressing matter when it is professionally done. 
Al 25. This ((organization)) flows very well; the audience can see where the guide is going. If they need anything more 
specific, the audience is advised to ask a system support specialist. 
Al 26. As this tone continues, the reader becomes accustomed to it and simply follows along. 
8 
Focus 
Group 
AA 
ADG 
27. S1: We wanted to make it ((instruction manual)) so that it addressed an audience who have never used a camera 
before—as well as an audience who had more experience with the camera—like grad students, people who have 
experience using technology (sic). 
CL 28. S2: Kevin talked about having lights inside. Also, the camera has an LCD display, so users have a little extra light. 
Al 
CS 
29. S1: We also have to consider, at least in my mind, it's going to be cramped and there won't be room to set it 
((instructions manual)) down and look at it. They're ((audience)) qoinq to have to hold it in their hand. 
Al 30. S2: We were wondering about the notes section. Would it be better to have a few pages in the back, or to have space 
after each step to take notes or write down other important settings? 
Al 31. S2: Would it be better to have some thick, quality paper that could handle some erasing—or to have laminated 
pages? 
AA 
Report 
ADU 32. The VRAC facilities, including the C6, are used by many different individuals and groups to conduct a wide range of 
research. 
PC 33. The ability to effectively produce quality video in the C6 is crucial to VRAC research and its continued success. 
CS 
CL 
34. The C6 chamber can be described as a 360° immersion device used to display synthetic environments. This 
environment is characterized by low light and rapidly varying colors. 
CS 
CE 
35. The camera is usually in close proximity to the screens which have specific refresh rates. 
CS 36. The reader will encounter the document within very limited space. 
CE 
CS 
AI 
37. The room will have a large amount of equipment in it from: goggles, computer systems, monitors, power cords, C6 
user equipment, etc. (sic). The reader will have no table space or surface to put instruction manual or papers onto 
while in the chamber. 
CL 
CE 
38. During setup the user will have full use of lights, but during filming the C6 will be very dark. There is one small light in 
the middle of the room that gives off very dim amber light. 
ADV 
ADG 
39. The primary audiences of the instruction manual are: Virtual Reality Applications Center (VRAC) faculty, VRAC 
graduate students, Human Computer Interaction (HCI) communication consultants, and VRAC technology support 
staff (sic). 
AA 
ADR 
40. The majority of the users are academic/research oriented people. These audiences are intrinsically motivated and 
moderately "tech" savvy. The (sic) most likely have experience with debugging other technology-related products or 
tools. 
ADU 
AA 
41. Other groups involved will have very little filming experience and hands on usage with a digital camcorder. These 
individuals will also have certain levels of higher education as the group with filming experience. 
PC 
ADU 
42. The overt purpose of the instructions is to help potential C6 users produce the best quality video with as little 
headaches and wasted time as possible. 
AI 43. This ((size of instruction manual)) will ultimately make the C6 Quick Start Guide more effective since the user can 
quickly find more specific camera information if needed. 
Al 44. The document can easily be handled in one hand by folding the rigid pages all the way over to the back side. Rather 
then (sic) rigid laminated pages, the card stock pages allow the user to mark additional settings or reminders 
throughout the instructions. 
CL 45. The title of each instruction task is in white font with a green background. This ensures maximum visibility in a darker 
environment. 
Al 46. These features ((table of contents and tabs)) allow the reader to easily revisit sections of the manual when needed. 
Al 
AA 
PC 
47. These functions ((chronological order)) walk users with little experience through all the necessary items while filming 
in the C6. 
AI 48. The strong separation of these pieces ((index, equipment list, warnings, camera overview, notes)) at the beginning 
and end of the manual allows users the ability to skip over and save time. 
Al 49. As the user follows the instruction, if they run into any problems, the special abstracted blocks immediately address 
the user's potential questions. 
Al 50. The content also supplements the Canon camera manual, so that if users do need more detail they can quickly 
access the camera manual. 
Focus ADG 51. S1 :1 just figured it ((audience)) would probably be like graduate students doing their own research projects. 
Group CS 
CE 
52. S2: We didn't know where the camera should be placed. 
S3: It's gonna be right here ((points to diagram)) isn't it? Cause that's the front projector. 
CE 53. S1 :1 don't know if there's anything about the front projector and mono-mode in the assignment sheet. 
Al 54. S1 : It's ((instruction manual)) in chronological order. Like, you should set-up your tripod first, put the camera on—well, 
first you have to make sure the tape is in it. Get your camera positioned where you want it, and then make 
adjustments. 
CE 
Al 
55. S1 : Yeah, is the projector in mono-mode ((points to instructions)) is the entrance projector shut-off? Those are things 
that the user actually does. 
Al 56. S1 : And it's ((instruction manual)) still really adaptable, you know. If they need to change something or if they want to 
add a card for something else, they can just undo the keyring. 
CL 
Al 
57. S2: We've thought about, like, we need to have brighter color paper so that it's easier to see in a dark environment. 
AA 
Report 
ADU 58. The focus of this communication is to provide a set of easy to read, user friendly instructions for patrons of the C6 
chamber. 
§ PC 59. Due to the busy and demanding schedule of the VRAC specialists, patrons often find themselves filming on their own. These instructions are meant to help patrons with the set up of the filming equipment, identifying filming problems, 
and how to rectify those problems quickly. 
Al 
CL 
60. This document will more than likely be read in the C6 chamber at VRAC before or during the filming process. This 
document needs to be designed in a manner that it is easily readable in little to no light due to the lighting conditions 
of the C6 chamber. 
ADl 61. The audience of this communication is the students' professor Brian DeWall (sic). 
Al 62. Each step has its own card in the instructional booklet. This helps to avoid confusion for the reader, and allows simple 
reference to any one step without going through the entire document. 
CL 
Al 
63. The instructions are printed on solar yellow paper, with black print. This makes the Quick Start Guide easy to read in 
the little to no lighting situations that occur in the C6 chamber. 
CL 
Al 
64. Using 20 point font ensures that the text can be read in low lighting situations. The large font eliminates frustration for 
the users of the guide, and makes them more likely to refer to the guide when needed. 
Al 65. The document is arranged in a logical order so each step can be easily located. This way the reader can go through 
the document one step at a time without the need to back track or to simply jump to the needed steps (sic). 
M 66. Although it is assumed that the audience understands the equipment, this may not always be the case. 
Al 67. The checklist is composed in a way so that users can easily track any mistakes and go back to make corrections. 
Al 68. The white card is included to be used as the white object needed for the white balance setting. This eliminates the 
need for users to search for a white object during that step. 
Al 69. The list of items on the first page is included so the users will check for the items before starting the filming process. 
Focus CE 70. S: There was the entrance projector—1 had no idea that needed to be turned off—it wasn't in the assignment sheet. 
Group CS 
CL 
71. S: I didn't realize it ((C6)) was that small. He ((Kevin)) gave dimensions—from this wall ((points to diagram)) it's 10 
feet, and stuff like that. I also liked how he said it's not well lit and how to adjust for filming on specific walls. 
CS 72. AS: The actual size of it ((C6)) is deceiving b/c if you go over to Howe Hall you see this giant size, but if you look at 
the picture you have a small amount of space. 
CL 73. AS: Some stuff we had to go beyond because our descriptions weren't appropriate. For example, the lighting 
setting—in there it's low light, so you have to say to adjust white against a white background. 
ADG 
Al 
74. 5: We were understanding that grad students come in and film their projects. They'll pick it up ((instruction manual)) 
and say, "Oh, I've gotta change this or that." 
ADG 
AA 
75. AS: We weren't sure what assumptions we could make about grad students. Most people in the environment are 
technically proficient, yet we didn't want to assume that they were, so we had to write it ((instruction manual)) to a 
lower level. 
s 
AA 
Report 
Al 
CL 
76. This guide will be read inside the room which houses the C6, which is a dark environment. 
ADG 
AA 
77. The intended audience of the quick start guide is first time filmmakers in the C6 chamber. The filmmakers will consist 
of mostly students who will have enough technical background to be able to handle the camera. 
AA 78. The filmmakers are expected to have no experience inside the C6 chamber. 
Al 79. When opening the guide tabs, the major sections are available. This allows the audience to quickly navigate to 
specific sections if they need to come back to the guide. 
Al 80. The spiral binding also allows the audience to easily flip through the guide and not have to worry about losing their 
place if it were to be set down. 
Al 81. The audience will become frustrated if they were to start setting up the camera then realize equipment was missing. 
Al 82. The order is in this way so the audience can follow along easily since it is in a logical order. 
Al 83. This ((table of contents)) helps the audience navigate quickly if they come back to the guide for any extra assistance. 
Al 84. Each step in the instructions is numbered and in the order of which they are to be performed. This will prevent the 
audience from doing the steps out of order. 
Al 85. If the guide is needed again after the first reading, this ((table of contents)) allows them to quickly find the information 
they need. 
Coded Topical Segments: Tour Group 
Group Data Code(s) Topical Segment 
Focus 
Group 
CL 
CE 
86. S1 : We just needed more light 1 think. And when we were inside we didn't realize that the back door moved. 
CS 
CE 
87. S2: Knowing the placement of the cameras helped a lot—to see that they go in front of the computer stations and 
tables. 
CL 88. S1 : Seeing how dark it was really helped. 
S2: Yeah, it's dark. Dark to the point that you could trip over your own feet. It gets really dark in there and it's hard to 
see anything. 
CE 89. S2: We needed to put that ((remote control)) in there ((instruction manual)). It doesn't state nothing in there 
((assignment sheet)) about the remote control—how much he ((Kevin)) used the remote control. 
CS 90. S1 : At first, I thought they ((audience)) were actually going to be in the actual cave—they were gonna be in there as it 
records around them—but there's not room. 
S2: Because if you're inside a 10ft x 10ft. room it gets really crowded really quick. 
ADG 
ADS 
91. S1:1 thought they ((audience)) were gonna be more students, you know. Like not all these sponsors and stuff coming 
in to film. I thought it would be mostly students doing a project or trying to film somebody else in there doing it, or 
things like that—but it's a lot more than that. 
1 g 
PC 92. The way he ((Kevin)) talks, he has hands-on pretty much all the video stuff in there, so he wants it to be a more 
hands-off process. He doesn't want to be present all the time. 
AA CL 93. The staging area in the C6 is a very unique environment due to the limited lighting available. 
Report PC 94. Due to the exclusivity of the C6, down-time becomes a major concern due to loss of profits and/or research benefits. 
Our team designed the booklet to address this specific situation. 
ADV 
ADG 
95. There are four primary audiences: VRAC faculty, VRAC graduate students, Human Computer Interaction (HCI) 
consultants, and VRAC technology support staff. 
AA 96. One characteristic that became apparent was that most of the people operating the C6 come from a technical 
background and are in their early thirties. 
ADV 
ADS 
PC 
97. Prior experiences recording in the C6 have proven to be inefficient for both the VRAC staff and clients who are left 
with less time for research and a poor quality video. The use of standardized instructions will greatly reduce time spent 
by the VRAC staff and will allow the researchers to focus more on the project at hand. 
AA 
CL 
98. Although most people have experience recording with a video-camera, most have not had the experience of filming a 
projector or filming in demanding light conditions—both of which bring their own problems. 
CL 99. The actual size of the booklet must be appropriately sized to fit within the case of the Canon ZR10 camera. This 
required us to use a smaller sized booklet that must still be large enough to be easily viewed in the low light condition. 
AI 100. The user can simply lay the book open on a table due to the spiral binding and receive both visual and textual 
instructions. 
Al 101. Clearly labeled at the top of each right page is the operation which will be performed. This will help users who have 
either lost their place in the booklet or need to page through for a certain section. 
Al 102. Our consistent use of forty-five degree lines to label parts of the images helps with the consistency of the instruction 
booklet and requires less energy from the user. 
AA 103. Due to the atmosphere of the C6, it can be assumed that the users will have some sort of a technical background. 
Al 
AA 
104. Placing the tripod instructions in the appendix makes it easily obtainable if needed, but most people will be able to 
operate the tripod without the included instructions. 
Focus 
Group 
Al 105. S1: I'm wondering if we should, if there's going to be a tab and that way they ((audience)) can still flip it without having 
to reattach it ((clip light)). 
CE 
CL 
106. 52:1 just think that without the clip light they're not gonna be able to read that. I mean, they probably will. I mean, 
yeah, that's ((label for clip light)) pretty big and bold, but it's really dark in there. 
Al 107. Each sheet will be laminated and it'll be bound to two layers of museum board that are glued together. So it's rigid 
enough to attach a clip light. It'll have an extra margin over here so the clip light can attach to it. It'll probably have 
some margin below it so you can hold it in your hand and flip it without having to grip it with two hands. 
Al 108. S1: We want to make it as one-handed as possible. 
Al 
CL 
109. K: Okay, and why the clip light? 
52: Uh, it's really dark in there. 
S3: It'll be easier to read. 
Al 110.52: Yeah, you don't want to have a flashlight in this hand, b/c they're gonna have to operate the camera with their 
right hand—or left hand—and 1 didn't like the idea of a miner's light, ((laughter)) 1 was like, not, that's kinda dumb, you 
know. It's pointed at where you're facing, not at what you're suppose to be looking at. 
g CS 111. S3:1 didn't fully understand where the camera was gonna be. 1 actually thought it was gonna be inside the chamber. And then, 1 don't know how 1 got that impression. 1 guess 1 just missed it somehow. So 1 don't know whether it would 
be important for somebody that didn't go to the chamber. But for us that went to the chamber, we realized where to 
put the camera. 
CS 112.52: Being there just gave more information about the nature of the layout of it ((C6)). 
CS 113. S3: Yeah, it ((diagram of C6 on assignment sheet)) was just a cube with projectors shooting at it. 
51 : Yeah, it would be hard to get the idea of what the C6 was like without actually going there. Because, really, it was 
just a big cube. 
CS 114. K: Do you mean this ((points to diagram of C6 from assignment)) picture? 
S1: It's of a C6, not C6. 
52: But we eventually figured it ((layout and camera position)) out. 
AOS 
AA 
115.52: It ((assignment sheet)) doesn't really explain what they ((VRAC)) use it ((C6)) for. 
K: Did the website help with that? 
S3: You actually assume, it doesn't tell you exactly, but you can assume things by the sponsors. 
ADS 116. S1 : When you see who uses it ((C6)), who sponsors it, then you can get an idea of like, well, John Deere's not gonna 
be looking at fire caves. They're probably wanting to do actual research in the cave. 
PC 117. S3: Before, I thought there was a lot more tours. I didn't realize that there were very few tours actually go in there. So I 
ADR thought it was a lot more show and a lot less research. And now I realize it's a lot more research, and then very few 
ADV real tours. And so, you know, I don't really know what that's gonna do for video-taping, but they'll probably need a little 
bit better because they're going to be showing professionals, not just "Hey, check this out. That looks cool." 
CL 118. S1 : There were additional lighting issues. Like, we didn't know what we were gonna do for light at that point. But we 
realized after ((the tour)) that we really needed a light. 
CL 119. S2: Yeah, we weren't sure whether or not we were gonna need one ((light)). It ((the tour)) just kinda solidified the idea 
that you're gonna need a secondary light source in there. 
CS 120. S3: Being there gave us a few ideas of where to put the tripod and where to plug the power cable in. 
PC 121. S2:1 would say it ((instruction manual)) is fairly important, just because some of the stuff that's covered in the 
AA document they ((audience)) might not already know. 
AA 122. S2: They'll probably know how to set it ((camcorder)) up on the tripod. They'll know where the power button is and all 
PC that. But that ((points to instruction manual)) covers some things that they might not know. 
AI 123. S1: They ((audience)) might not know exposure or shutter speed...Instead of experimenting around, they can look at 
AA this document and go right to it ((specific setting)) because we have it labeled. 
S3: Yeah, they'll be able to find stuff and adjust it for their needs. 
AI 124. S2: The table of contents are color coded, and they'll correspond with the tabs—which will be exposed down here 
((points to instruction manual)). So if they think they know how to set the camera up, you know, they can just go to the 
settings. 
_AI 125. S2: Well, it ((instruction manual)) has to be small enough to be in a camera bag. You want to hold it with one hand. 
~CÉ 126. S1 : If they ((C6 driver)) had it ((C6)) in mono with the back door open, we could've tried to get a good image—but then 
we would've missed the tour. 
CS 127. S2: Yeah, it helped to see the environment. I mean, I've got a diagram in here ((points to line drawing of space)) and I 
couldn't have drawn that if I hadn't gone there, you know. I mean, it's not to scale or anything, but it's a rough 
approximation of the shape of the space. 
CS 128. S1: Well, since we're taping outside the C6 chamber and when we were in the C6 chamber we were in it. 
CL 129. S3: And, then also seeing how dark it is helped. I mean, it ((the assignment sheet)) stressed that it was dark, but we 
didn't know how dark it really was until we got in there. 
CL 130. S2: Yeah, another thing about the tour is what we actually saw. The cave tour of the fire cave ((a specific application)) 
was probably the most helpful thing about it because it was so dark. And said, okay, this is as dark as applications get. 
And so that was like, okay this is kinda setting a level of darkness that we have to deal with. 
CL 131. S1 : It would've been good if we could see the dark and the light and kinda get an idea of there we need to set it 
((white balance)). 
S2: Yeah, to actually show us two different clips—one dark and one lig 
CE 132. S2: Also, the rear projector wasn't in the instructions. 
K: Huh? 
S2: Yeah, see, you don't' even know about the rear projector right now. Apparently, Kevin mentioned that as an 
afterthought. 
CE 133. S3: Yeah, and I turned around and he was like, "Oh, I almost forgot to mention that the rear projector is supposed to 
be off when you're filming." 
AA CS 134. The C6 is a six-sided virtual reality chamber within the VRAC facility. 
Report CL 
ADU 
135. The users of the C6 often with to produce videos of their sessions. This is difficult, primarily due to very low light 
conditions in the facility. 
PC 136. Giving the users instruction sets will create more time for filming in the chamber and a better use of the technical 
specialists on hand. This will help users complete their filming in the C6 chamber much faster, which will free up more 
time that the technical specialists can use for other tasks. 
CL 
Al 
137. The environment is extremely dark and will be hard to read any sort of text in that environment. The audience will be 
setting up and operating the camera while reading the instructions. 
ADU 138. The primary audience consists of users of the C6 chamber that wish to film their sessions. 
ADV 139. The secondary audience consists of the faculty and staff of the VRAC. 
CS 
CE 
140. On the C6 page ((in the instruction manual)) the layout of the environment is clearly shown, as well as the author's 
recommendations on tripod placement. 
CL 141. When they were attempting to make the document easy to read in the dark, the authors planned ahead and designed 
the layout so that a clip light was a viable option. 
Al 142. The chronological order of the instructions aids the audience through setting up and operation of the camera. 
Al 143. One of the features is the different colored tabs that are placed at the bottom of the document. These guide the user 
to different sections of the instruction set quickly. 
Al 144. Another feature that the authors employ is numbered figures. The figures have numbers highlighting where the reader 
will need to look to understand the direction the quickest. 
Al 145. The document is designed to be used primarily one-handed. This will allow the users to hold the instructions with one 
hand and operate the camera with the other. 
Al 
CL 
CE 
146. The inclusion of the clip light is perhaps the strongest design decision. The illumination this device will provide will 
make camera set up and operation much easier. The light has a flexible arm that will allow it to be shown on other 
surfaces besides just the instructions. This will help overcome the general darkness of the facility without interfering 
with the projectors. 
Al 147. The short sentences will make it easy for the reader to quickly skim the direction and understand the meaning by 
looking at the drawing that goes with each instruction. 
CL 148. The darkened environment and the time available make brief, to the point direction the best option. 
Al 149. The design in this document allows the user to find any section quickly. At the introduction there is a table of contents 
that refer both by color and number to the tabs along the bottom of the document. This allows the user to navigate the 
document to the desired location. 
AA 
Al 
150. These sections are in the order that they are likely to be needed by the audience. However, they are also separated 
and identified with color-coded tabs for easy identification and spontaneous reference. 
M 
s 
Focus 
Group 
Al 151. S2: Exactly. Or like lines with little circles on the end. The arrows don't work, because, on this page, we tell them how 
to access the advanced editing menu, so we have them first switch to the advanced editing menu. And then press the 
menu button. 
CL 
Al 
152. S3: We chose that because one of our biggest things was readability and light inside the C6. And we originally had 
the idea of doing one instruction per page with the picture and a little text under it. But we weren't able to get enough 
instructions in there. 
Al 
CL 
153. S2: Exactly. That's the intent here. We also have a similar heading. This heading has a VRAC logo here and it's a 
black bar. And the page number will be in white text on top of the black bar, so that it's very, very readable in the 
dark...the contrast should be readable. 
Al 
CL 
154. S2: No, like picture on top, so it would open like this ((handles folded paper)). So you'd have, maybe, pictures up here 
and instructions down here. The problem is, the way we were gonna do it picture-picture instruction-instruction ((as it 
would appear on a 2-page layout)) the instructions were unreadable down here. I mean, the text was just too small to 
read in the dark. We opted for this ((layout)) also because in order to hold a horizontal booklet while using the camera 
you have to hold it like this ((demonstrates)), which works, but it's easier, I think, if you hold it like this ((demonstrates)) 
and you're looking at it. I don't know if that's necessarily true. Well, it was true for us when we were in the C6 trying to 
run through the camera settings. 
ADU 155. S2:1 think the audience and purpose was obviously very important because we knew who we were writing for at that 
point, which is people who are going to be filming inside the VRAC. So, we know who we're targeting—a broad range 
of ages. 
ADV 
ADG 
156. S3: He ((Kevin)) mentioned that he was trying to train a student to be the only one who films so he won't have to do it. 
But, we still didn't design that size for an older crowd. 
AA 157. S2:1 also noticed that VRAC technicians were younger. There weren't a lot of older technicians. So we understand 
that their technical level is obviously very high or they wouldn't be working at the VRAC. So we're kinda adapting our 
instructions to that audience. 
CL 
CS 
158. S2: Oh, yeah. Definitely. The tour was incredibly helpful. And letting us know, first of all the light environment we'd be 
working in, and secondly the position of the camera. 
CS 
CE 
159. S2: That's also very useful...the angle at which we'll be filming. I mean the way that we had the camera set-up in 
there for testing was a little bit different than I envisioned. Plus, I had no idea where we'd be positioning the camera. 
But now, I know that we're shooting from outside the outer wall...because I didn't know. 
CS 160. S1 : ((first response)) I didn't think the tour was that helpful. I thought that being in the room during set-up was actually 
more helpful than foing in and really seeing the application. 
CS 
CE 
161. S3: The only thing we really got out of it really was seeing how the shutter speed really affected filming...because if 
that was incorrect then the whole thing was all shaky. 
K: Tall figured that out when you were in there? 
S3: Yeah, we didn't get a chance to film ((inside the C6)) because our battery was dead. But we did get to see the 
results of that function ((from other group [T6] who were filming)) 
CL 162. S2: Also there were some more light testing and things that we tested in there that worked out pretty well. 
CL 
CE 
163. S2: the difficulty is that some of the requirements in the assignment sheet, we were unable to find the settings on the 
camera. We found other settings that adjust the brightness: such as there's a focus menu you can access, and you 
can change it to low light settings. Like there's a low light option, and that makes it more visible, I suppose. 
CL 164. S2: We found other settings that affected the light...when we were in the dark classroom showing the video...we got 
a pretty good picture in the dark on that camera. 
CS 165. S3:1 think it would have worked, but there was a lot of, kinda, like a blind-fold over your eyes, like not really 
sure.. .there's a little bit of gray area. And then when we got to the cave, it was... 
S2: It made a lot more sense, the environment 
S3: the space we had to work with...everything 
CS 166. S3: Hazards, like he was mentioning if you have the DC power cable running not to trip over it. So, it was nice to see 
that kind of stuff. 
CL 167. S2: The video clip in class was nice because we had some extra time to work with the camera, just some more time 
in a dark environment—that's all. 
CS 168. S2:1 thought he was useful in letting us know about the set-up of the camera. But he didn't really give us—I mean, he 
told us how to set-up—but he didn't give us any significant information. 
CS 
CE 
169. S3: His past experiences with recording were helpful—like the positioning, about how, you know, like yeah when you 
walk in there and see the four computers and you're like, you don't want to touch that. 
CE 170. S3:1 was more curious about the C6 itself rather thatn.. 1 was asking questions like, "what does this ((application)) run 
on" and stuff. 1 was actually just asking him how the whole C6 operates. 
CS 171. S2: In all honesty, all of the useful questions that were asked were asked by Brian. He really asked a lot of useful 
questions. He kept talking, especially about the DC—the DC cord and the tripping issue. 
AOS 
ADV 
172. S3:1 was thinking that we were writing these for an actual company, an agency, that was renting it ((C6)) out. I didn't 
realize that he ((Kevin)) did a lot of the filming himself and that he kinda continues to plan on having the VRAC staff do 
the filming. So, I guess that changed my audience. 
ADG 
AA 
173. S2:1 remember who was in the room at the time, mostly it looked like between the age 20-40. They were all with a 
technical background. Um, a couple of them were working on programming. So, technically savvy, obviously, and it 
takes a bit of technical knowledge to program that stuff. Um, yeah, it gave me a little of grasp as to who or what kind of 
technical expertise—that's the big thing. 
Al 174. S3: From the day the project was assigned, I had my vision of what it would look like. I was like, "Yeah, okay. It's 
gonna be a booklet." For some reason, I had a picture of that bar across the top ((header))—that just seems pretty 
standard in most instruction books. 
Al 175. S3: Right, right. And knowing that we had the size constraintof putting them inside the camera case. We all started by 
taking a piece of paper and simply drawing out different squares. And just kinda look at it and like, "Well, would that fit 
inside there?" 
Al 176. S2: So we may not be able to use 14 Arial black all the way down the page, but we want to be consistent. You know, 
we don't want to have small text on one page and big on the next. That's readable; 14 Arial black is very readable. 
CL 
Al 
177. S2: One of our original ideas was images and text on the same page. And that, no way! 
S1 : too many pages and too dark. 
CL 178. S2: Actually, in the course of two meetings, I think, we figured out all the settings we could possibly figure out on the 
camera. We went through every single menu all the way down just to make sure we had the best picture in the dark. 
Al 179. S3:1 think it'll be the other way. I think there might be, not a little bit less information, but like having an appendices in 
the back will be kinda hard to incorporate into a powerpoint. You can do it, but 1 think those would be more things 
you'd flip to go and find specific answers, than presenting that information. 
Al 180. S2: Our first step is, you know, it to set-up the tripod and we say, please see appendix A if you're unaware how to do 
this. 
AA 
Al 
181. S3: Yeah, it's hard to explain. I wrote the instructions for the tripod the other day, and I was like, "How do you say 
this?" There's two knobs and all we're telling you how to set it up is undo the knobs. Yeah, we gave them some credit, 
you know. They can attach a battery or understand, or we actually lead them to the instruction. There's actually a 
camera manual saying, you know, if you can't figure out this then you can go here. 
AA 
Report 
CS 182. The C6 is a six-sided virtual reality station in which lots of research is conducted. 
ADV 183. The targeted audience of this manual is the VRAC staff and/or operators of the C6. 
AA 184. The audience using the direction has at least some higher level college work. Most of the expected operators in the 
C6 have a Bachelor's or Master's degree. These people have backgrounds in the sciences, engineering, art and 
design, mathematics, or psychology. 
PC 
AA 
185. This ((purpose)) proves to be very valuable since the people working with the C6 and C4 do not really have the extra 
time in order to create their own operations manual from scratch. 
AI 186. Listed before the directions are a couple quick reference guides to help locate certain features of the camera. It is a 
good idea to include these references so that the operator can quickly scan the page to find out where each button is 
located without having to look over the camera. 
